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Decholin 


and 


Decholin 
Sodium 


herapeutic” 
bile 


In biliary tract disorders bile itself can be 
“therapeutic” — when the bile flow evoked is 
abundant and fluid, serving to flush the biliary tree 
of mucus, pus, particulate matter and thickened bile. 


Bile of this “therapeutic” character — copious in 
volume and low in viscosity — is produced by 

the specific hydrocholeretic action of Decholin and 
Decholin Sodium. These agents are especially 
valuable in nonsurgical drainage therapy of 
chronic cholecystitis, noncalculous cholangitis and 
biliary dyskinesia, and before and after surgery 

of the tract. 


Adequate dosage of Decholin for most patients 
requires one or two tablets three times daily for 
4 to 6 weeks. Prescription of 100 tablets 

is recommended for maximum efficiency and 
economy. More prompt and intensive 
hydrocholeresis may be achieved by initiating 
therapy with Decholin Sodium 5 cc. to 10 cc., 
intravenously, once daily. 


Decholin (brand of dehydrocholic acid) 
Tablets of 3% gr. in bottles of 100, 500, 1000 and 5000. 


Decholin Sodium (brand of sodium dehydrocholate) 
20% aqueous solution, ampuls of 3 cc., 5 cc., and 10 cc., 
in boxes of 3, 20 and 100. 


Decholin and Decholin Sodium, trademarks reg. 


AMES COMPANY, INC- ELKHART, INDIANA 


Ames Company of Canada, Ltd., Toronto 
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+4, 


(4-aminomethylbenzenesulfonamide) 
hydrochloride is a new radically 
different sulfonamide. 

It is not inhibited by pus and has shown 

no tendency to produce drug resistant 
bacterial strains. 

Well tolerated and effective topically, 
Sulfamylon— usually combined with 
Streptomycin—has been successfully used for 
the prevention and treatment of wound 
infections, burn infections and peritonitis. 
Applied by means of wet dressings, 

by irrigation, by sponging or pouring into 
the peritoneal cavity in amounts up to 200 cc. 


WITH STREPTOMYCIN 


Supplied as 5 per cent solution in bottles of 100 cc. with a vial of 
Streptomycin 20,000 units. Sulfamylon is also available as 1 per cent solution for the 
treatment of eye, ear, nose and throat infections, in bottles of 1 oz. and 8 oz. 


WINTHROP-STEARNS INC. © NEW YORK 18, N.Y. © WINDSOR, ONT. 
Sulfamylon, trademark reg. U.S. & Canada 
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Editorial 


CorNuAL REsECTION FOR THE TREATMENT OF RECURRENT SALPINGITIS ._ .HenryC. Falk 


Original Articles 


PARENTERAL BACITRACIN IN SuRGICAL INFEcTIONs Alfred B. Longacre and Robert Waters 


This article gives a clinical discussion of bacitracin which can be safely used by parenteral administration. It can cause 
toxic reactions; this nephrotoxicity was mild in fourteen cases and severe in two, but in no instance was it necessary 
to discontinue its use. Bacitracin was of definite therapeutic value in thirty-four or 68 per cent of the cases reported. 


RELATIONSHIP OF WEATHER TO PosTOPERATIVE PHLEBOTHROMBOSIS . . Michael Newton 


A preliminary study of the relationship of weather to sixty-six cases of postoperative thrombosis of the deep veins of 
the leg seen on the general surgical, gynecologic, neurosurgical and urologic services of the Hospital of the Univer- 
sity of Pennsylvania during 1949. 


Primary CARCINOMA OF THE FEMALE URETHRA WITH Metastases. . J. S. Eisenstaedt 


The author brings into focus some of the pertinent data as a basis for discussion of the treatment now in vogue, of 
anticipated modes of treatment and improved technical methods in radical surgery of primary cancer of the female 
urethra. There are three case reports. 


CARCINOMA OF THE CEcUM . . Joseph F. Patterson, Jr. and J. Montgomery Deaver 


A review and study of twenty-nine cases of adenocarcinoma involving the cecum. Abdominal pain was the most 
common symptom. An abdominal mass was palpable in 62 per cent of the cases and in fifteen of eighteen patients 
subjected to barium studies of the large bowel cecal disease was demonstrated. In 25 per cent of these patients the 
hemoglobin concentration was 12.5 gm. per 100 cc. or over. 


Use or Uttraviotet BLoop IRRADIATION IN THE TREATMENT OF BursiTIs AND TENDINITIS 
CALCAREFA ... . . Floyd E. Neff and C. Max Anderson 


This is a discussion of pathologic symptoms and treatment of bursitis and tendinitis calcarea, and the use of ultra- 
violet blood irradiation in seventeen cases with 88.2 per cent complete relief of symptoms. 


Lower NEPHRON NEPHROSIS AND THE MANAGEMENT OF TRANSFUSION ANURIA . . 
Alvin C. Drummond and Alexander C. Mitchell 


In transfusion anuria the authors offer a simple method of treatment which does not necessitate the use of special 
apparatus. Two illustrative cases are presented. 


Contents Continued on Page 5 
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PARENTERAL 


Iravert 


when Carbohydrates 


indicated— 


in the same way you are accustomed to using 5% Dextrose 


Provide your patients with twice the calories of 5% Dextrose 
with no increase in fluid volume or vein damage. 
Since Travert,® (Invert Sugar, Baxter) is so rapidly utilized, 
it is now possible and practical to approach complete 
carbohydrate alimentation—intravenously. 


10% Traverf® solutions are available in water or in saline. 
They are sterile, crystal clear, nonpyrogenic. 
150 cc., 500 cc., 1000 cc. sizes. 


Write today for literature and more complete information. 


Product of 
: Morton Grove, Illinois + Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES 
(except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES « EVANSTON, ILLINOIS 
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INFREQUENCY OF PeLvic ENDOMETRIOSIS IN NEGRO WoMEN 

George Blinick and Vincent J. Merendino 

Pelvic endometriosis is infrequently seen in Negro women on the gynecologic service at Harlem Hospital. The 
recognized incidence was 0.1 per cent. Uterine adenomyosis is more common. 

SurITAL Soptum. A New INTRAVENOUS ANESTHETIC AGENT. . . . . P.C. Lund 

A consideration of surital sodium as an intravenous anesthetic either alone or combined with other agents. Its 


advantages are noted and the conclusion is that it is a safe and effective anesthetic agent. 


Use or THE KirscHNeR Wire. A ForGoTTeN ACCESSORY IN THE TREATMENT OF INTRA- 
CAPSULAR FRACTURES OF THE FEMuR. . . . . Moses Behrend 


A brief history of the development of the various mechanical contrivances to hold the fragments in intra- and 


extracapsular fractures of the femur is reviewed. The technic of operation with the use of the Kirschner wire is 
given. 


Obstetric Clinic 


Charles A. Gordon, Alexander H. Rosenthal and James L. O'Leary 
Presentation of obstetric case histories of maternal deaths due to eclampsia and pre-eclampsia, with pertinent ques- 

tions concerning the management of the cases and the answers to these queries. 


Streamlined Articles 


ANTERIOR SUBCOSTAL INCISION IN FLUID ACCUMULATIONS BETWEEN THE LIVER AND D1A- 
PHRAGM. . . . . Manuel E. Lichtenstein and James W. West 


In this article the authors give us a description of the three suprahepatic spaces and three infrahepatic spaces, to- 
gether with the technic of drainage of fluid accumulations by the anterior subcostal incision. 


TREATMENT OF FRACTURES OF THE FEMUR AT THE Hip Jomnt. A STaTisTICAL REPORT. . 
John Brinkman, John J. Brosnan and Harvey W. Baker 


A study of 429 patients (mostly debilitated old people with a high incidence of complicating diseases) admitted to 
one surgical division of Kings County Hospital. 


Contents Continued on Page 7 
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Vitallium Hip Caps have been an important 
aid in permitting innumerable invalids to 
resume a normal or near-normal place in 


society and in their occupations. 


The Vitallium Hip Cap has been success- 
fully used in sixteen different conditions 
involving the hip joint. It is most frequently 


employed in 


e rheumatoid arthritis 

® aseptic necrosis of the femoral head 
® traumatic degenerative hip disease 
e slipped femoral epiphysis 

® congenital malformations. 


References 


ARTHROPLASTY OF THE HIP—A NEW METHOD, Smith-Petersen, 

M. N. Jour. Bone & Joint Surg. XXI-2 Apr. 1939. 

COMPLICATIONS OF OLD FRACTURES OF THE NECK OF THE FEMUR 

— RESULTS OF a rel BY VITALLIUM-MOLD ARTHROPLASTY, 

Smith-Petersen, M Larson, Carroll B., Aufranc, Otto E., and Law, 

W. Alexander Jour. ine & Joint Surg. 29-1 Jan. 1947. 

pt gy 9g OF THE HIP FOR DEGENERATIVE HIP DISEASE, 
Badgley, Carl E. Instructional Courses, Amer. Acad. Ortho. Sgns. Jan. 1946. 


SURGICAL DIVISION 


PRE-OPERATIVE 
Bonyankylosisof both 
sacroiliac joints and 
advanced involvement 
of both hips. 


POST-OPERATIVE 
Hips treated by Vital- 
lium hip caps. Evi- 
dence of new joint 
line formation. 


TROCHANTERIC ARTHROPLASTY IN THE TREAMENT OF UNUNITED 
FRACTURES OF THE NECK OF THE FEMUR, Wilson, Philip D. Jour. 
Bone & Joint Surg. 29-2 April 1947. 


a ARTHROPLASTY OF THE HIP, Bickel, * H. and Babb, Frank 
S. Jour. Bone & Joint Surg. 30-3 jul y 194 
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Case Reports 


Fractures RESULTING FROM PRIMARY HyPERPARATHYROIDISM. .. Earl B. Sanborn 663 


About 50 per cent of patients with primary hyperparathyroidism have fractures as a result of the disease. Such 
fractures may be treated as those resulting from trauma. The essential treatment is early operation—removal of the 
pathologic parathyroid tissue. In thirty-four patients with this disease eighteen had one or more fractures. The 
management of five of these patients is described. 


SOLITARY Cyst OF THE SPLEEN. . . . William P. Callahan, Jr. and John G. Shellito 670 
An interesting case report of a rare condition which produces a characteristic clinical picture of a solitary cyst of the 
spleen. 

BiasTtomycosis OF THE . .C.C. Lowry, N. H. Kraeft and F. A. Hughes, Jr. 676 
Report of a patient with blastomycosis of the lung treated with lobectomy. To date the result appears to be 
favorable. 

Curonic STENOSING CHOLANGITIS. . . . . . . . +. +. + Henry J. Vier 680 


Report of a case of chronic obliterative cholangitis (a progressive disease of obscure etiology with fatal termination 
if not corrected surgically). This patient was symptom-free and apparently in good health two years following 
operation. 
Ear Ly RECOGNITION OF SYMPATHETIC IMBALANCE FOLLOWING TRAUMA TO THE EXTREMITIES 
Stewart Armstrong 685 


A discussion of five cases presenting early reflex sympathetic dystrophy, stressing the importance of its early 


recognition. 
PRACTICAL TREATMENT OF UNCOMPLICATED COMPRESSION FRACTURES OF THE VERTEBRAE. 
PRELIMINARY ReporT . .C. M. Burgess and V. C. Waite 689 


New Instruments 
SELF-HEATING INSULATED SLEEVE TO REPLACE THE CONVENTIONAL Hot Pack PouLtTicE 


C. Lloyd Claff and Chilton Crane 695 
An ImMprovep CystoMETER . . . . ~=Robert Brezing 698 
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“Timed-Absorption” catgut (surgical gut) will not digest prematurely 
after an appendectomy or other major surgery. It provides wound support 
for the complete duration of anticipated healing time. Digested at a 
measurable and predictable rate, “timed-absorption” catgut sutures assure 


strength when needed most. 


DAVIS & GECK, INC. 57 Willoughby Street, Brooklyn 1, N. Y. - 
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must hold ! 
“TIMED-ABSORPTION” CATGUT 


Processed by an exclusive improved method, only “timed-absorption” cat- 
gut (surgical gut) sutures embody accurately graded degrees of tanning 
from the outer surface inward to achieve a more logical absorption curve. 
Maximum resistance to digestion is assured during early stages of wound 
healing when the wound is weakest. As healing advances and the need for 
artificial support lessens, the absorption rate increases and the strand dis- 
solves completely with minimal tissue reaction. No remnants of gut remain. 


Comparison of D & G “timed-absorp- 
tion” medium chromic catgut suture, 
size 0, with ordinary medium chromic 
size O catgut sutures. Both types of cat- 
gut are suspended in a trypsin solution 
and weighted. Note that at the end of 
30 hours “timed-absorption” catgut re- 
mains intact; the weight is still held 
suspended up to 90 hours. Contrast 
with ordinary chromic catgut suture 
which has begun to digest and breaks 
under the slight tension created by the 
weight at 30 hours. In human tissue 
all chromic sutures are digested more 
slowly, but the ratio between the two 
types remains the same. | 


is unexcelled by any other brand. 


There is a D & G suture for every surgical purpose. 
Available through responsible dealers everywhere. 


Finished with a satin-matte surface, D & G “timed-absorption” catgut sutures 
tie readily and do not slip at the knot in contrast with slick, highly “polished” 
strands. Pliability is exceptional and tensile strength, diameter for diameter, 


DAVIS 


DAVIS & GECK 
TIMED-ABSORPTION SUTURES 


ORDINARY 
CHROMIC SUTURES 
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BARD oU S.C.L WOVEN 


WHEN A HUMAN LIFE MAY BE AT STAKE 
THERE CAN BE NO COMPROMISE WITH 


Zuality 


C.R.BARD,Ine., Summit, N.J. 


HT? "UNITED STATES CATHETER and INSTRUMENT CORP. 
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_ curved clamp was devised to facilitate end-to-end anastomoses of cer- 

tain segments of the gastrointestinal tract, especially in low resections of 
the sigmoid at, or close to, the anterior peritoneal reflection. It has proved 
equally valuable in total gastrectomies, being of great aid in carrying out the 


anastomosis between the lower esophagus and the jejunum following total 
removal of the stomach. 


It is not a crushing clamp. The long, slender, smooth blades are designed to 
permit anastomosis of the bowel, or esophagus, or stomach, as the case may be, 


without crushing or injuring the involved organs, so as not to impair healing of 
the anastomosed segments. 


The jaws effectively hold the structures in apposition during suturing, and are 
so curved and formed that they extend deeply into cavities often difficult to 
reach, The handles are so shaped that they may be held readily by the 
assistant and yet be out of the way of the surgeon. Chrome plated. 


Each, $29.00 


\ Instrument Makers To The Profession—Since 1895 
and Compan 330 S. HONORE STREET 


CHICAGO 12, ILLINOIS 
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The following reprints and others upon request. 


The Role of Ultraviolet Blood Irradiation Foacmy: Knott 
Technic in Surgery: a of the International College of 
Surgeons, May-June 1949. 


Treatment of Blood Stream Infections with Hemo-irradiation: 
Amer. Journal of Surgery, December 1942. 


Irradiated Blood Transfusions in the Treatment of Infections: 
Northwest Med., June 1934. 


Ultraviolet Blood Irradiation Therapy in Acute Virus and Virus- 
like Infections: Rev. of Gastroenterol., April 1 


The Knott Technic of Ultraviolet Blood Irradiation in Acute 
Pyogenic Infections: New York State Journal of Medicine, 
January 1942. 


Development of Ultraviolet Blood Irradiation: Amer. Journal 
of Surgery, August 1948. 


Ultraviolet Blood Irradiation in the Treatment of Pelvic Cellu- 
litis: Amer. Journal of Surgery, October 1947. 


Ultraviolet Blood Irradiation in Biliary Disease: Amer. Journal 
of Surgery, August 1946. 


Use of Ultraviolet Blood Irradiation (Knott Technic) in Biliary 
Tract Surgery: The American Journal of Surgery, July 1950. 


HEMO-IRRADIATOR 


Approved by the American Blood Irradiation 
Society for the ultraviolet irradiation of blood. 


The Knott Hemo-irradiator is especially de- 
signed to insure the uniform irradiation of 
blood with ultraviolet rays by control of ex- 
posure and other factors to within the narrow 
range having the desired therapeutic effects. 


Engineered and precisely constructed to main- 
tain control of administration as established by 
the Knott Technic. 


This procedure is reported in this issue under 
the title “Use of Ultraviolet Blood Irradiation 
in the Treatment of Bursitis and Tendinitis 
Calcarea” on Page 622 


SCIENTIFIC EQUIPMENT MFG. COMPANY 


302 Prefontaine Building 


Dept. C. 


Seattle, Washington 
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Mi EVEN-TE RED STEEL 
The exclusive Atraloc design — based on a new con- 
struction principle devised by Ethicon — gives the 
surgeon a needle with an unbroken surface from end 
to end, without brittleness or soft spots. Uniform 
strength is maintained by electrical tempering. This 
gives stronger needles with smaller diameter, optimum 
flexibility and maximum stiffness. 


The shorter swage permits a longer, more useful flat 
area which does not turn in the needle holder. 


SIX MEW S (SHOWN RIGHT) SERVE MOST USES 
For Ob., Gyn. and general closure, sutures swaged to 
eyeless needles are winning acceptance through 

1) Single-strand suturing, 

2} Minimal tissue trauma, and 

3) Added speed and ease o/ use. 


The Seamless Need!es have uniform curvature and 
improved cutting points with constant sharpness. 

. They are hand-honed and individually inspected. 
Fewer sizes and varieties are needed. Time of nurses 
is saved in release from threading and in preparation 
of sutures requested by the surgeon. 


Suture Laboratories ot New Brunswick, N. J.; 


Chicago, Sao Paulo, Brazil; 
Sydney, Australic; Edinburgh, Scotland. 


—— 


Cross-section of swaged end of Ethicon Seamless 
Needle. End is drilled and threaded. Suture is screwed 
in position. Needle is cold-pressed to establish abso- 
lute grip on suture. 
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You can depend 
upon the name 


B-P | 
RIB-BACK 


for the finest in 
cutting performance 


AND TRUE ECONOMY 


Built up to quality not down to price. Easily identi- 
fied by their exclusive B-P RIB-BACK (rib-reinforce- 


ment) which gives them greater strength and 
rigidity. Their true economy lies in the fact that 
every B-P RIB-BACK BLADE is uniformly sharp — 


is usable — and will serve longer. 


Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 
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For Dynamic Fracture Fixation 
Without Impacting Marrow Cavity 


_~ MEDULLARY PIN 


Look for the name 
“BERIVON” 
if it isn't Berivon 
it isn't a Rush Pin 


Pat. Pending 


Optimum temper based on 
fifteen years research 


EVEN FOR COLLES’ 


For Fractures: 
© of shafts 


* near joints 


THE BERIVON 


Box 1851 
MERIDIAN, MISSISSIPPI 


Write for information 
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Showrooms also at 308 W. Washington St., Chicago 6, Ill. 


Published by Clay-Adams Co., Inc. 
@" EAST 25TH STREET, ay - 
NEW YORK 10, N.Y. / | VOINS 


Cantor Tube Gives More Positive Intestinal Intubation 
DIFFICULT CASES SUCCESSFULLY INTUBATED 


Many of the usual difficulties encountered in 
intestinal intubation are readily overcome by 
using the Cantor Tube. Nurses and doctors who 
follow the carefully detailed instructions report 
successful intubations in difficult as well as 
routine cases. 

A combination neoprene and natural rubber 
bag is attached to the Cantor Tube at its distal 
end. When the bag is filled with a few ounces of 
mercury, the free-flowing properties of the mer- 
cury and the bolus-like nature of the bag and 
mercury aid passage of the tube through the 
stomach and pylorus. 

Tests prove that neoprene is far less perme- 
able to the intestinal gases than commonly-used 
latex bags, as it avoids earlier hazards of a high 
concentration of gas in the bag due to intra- 
intestinal pressure when the tube is in position. 

Among other features of the tube are a larger 
luminal diameter, allowing more efficient de- 
compression and less possibility of plugging 
There are no metal parts anywhere on the tube 
which might injure the mucosa. Bag and tube 


are so assembled and filled that air cannot enter 
the bag, nor can mercury escape into the tube. 

Detailed instructions, in English or Spanish, 
on use of the Cantor Tube are available for dis- 
tribution to hospital personnel in any quantity 
from Clay-Adams. 


( You may Ce interested. a 


@ For prolonged gastro-intestinal intub- 
ation, without irritation or tissue re- 
action, Levin-type tubes can be made 
readily from lengths of polyethylene 
tubing. It has been found particularly 
useful in the treatment of adults and 
premature and other infants, where 
feeding is a problem. 


@ Levy-Hausser Counting Chambers are 
recommended for determining eosino- 
phil counts during acTH treatments. 
These counts are a guide to blood level 
of ACTH. 


C.R.I.* Germicide for 


Heat-Labile Materials 


Disinfection of heat-labile materials and appli- 
ances, such as plastics, catheters, and polyethy- 
lene plate and tubing, can be carried out safely 
in C.R.I. Germicide. This new non-toxic, non- 
irritating cold germicide has a double advan- 
tage: it is effective against all common path- 
ogens, and it is rust-inhibiting. Costly instru- 
ments, like cystoscopes, and appliances may be 
left in C.R.I. Germicide with no fear of pitting or 
loss of cutting edge. 

Descriptive literature in English and Spanish 
is available from Clay-Adams. 
*Trade Mark 
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FOR THE MEDICAL 
AND BIOLOGICAL 
SCIENCES 
Number 4 of a Series 


Pure polyethylene plate is finding increased use 
in cranioplasty. Indications are that it will 
eventually replace other materials, metal, plas- 
tics, and bone now in use, report Drs. Eben Alex- 
ander and Peter H. Dillard in Journal of Neuro- 
surgery, VII, 6, pp. 492-498, 1950. 

Polyethylene is readily molded by immersing 
in boiling water for a few seconds and then 
fashioning to fit the skull defect. On cooling, 
polyethylene retains its shape. Pure polyethy- 
lene (i.e., Clay-Adams “‘animal-tested’’) causes 
no tissue reaction or ensuing abnormalities. 


Buckstein Air Insufflator 


for Colonic Aerograms 


In many cases small polyps and malignant tu- 
mors escape detection by means of the conven- 
tional barium enema. An aerogram, however, 
immediately after evacuation of the barium by 
the patient, will frequently disclose such path- 
ology, as shown in the figure below. 

The Buckstein Air Insufflator permits gradual 
entrance of air into the colon. Air is pumped 
from one bulb into a second bulb, and its flow 
into the colon controlled by a petcock. Patient 
distress is minimized since an even, gradual flow 
is more readily tolerated. 


Left: Buckstein Insufflator 
Right: Aerogram—papilloma visualized 


Skeletons and Anatomical Models 
Help Doctor-Patient Relations 


Better patient rela- 
tions with the doctor 
often depend on the 
patient’s understand- 
ing of his ailment and 
the prescribed treat- 
ment. This requires 
education of the pa- 
tient—most effective- 
ly accomplished by 
visual aids. For this 
purpose, Clay-Adams 
offers, for the first - 
time in many years, prompt delivery on a com- 
plete line of skeletons, the well-known DURABLE 
pressed paper anatomical models, and charts. 


Ten Thousand MEDICHROME 
Subjects have found their place in post-war 
teaching programs of many so-called “backward 
countries.”” With only inexpensive projection 
equipment and slides, effective teaching pro- 
grams have been instituted without delay. MEpI- 
CHROMES (2 x 2” Kodachrome slides) cover 
practically all phases of the medical, nursing 
and biological sciences. Write today asking for 
complete listings in your specialty. 


SPECIAL LITERATURE AVAILABLE 


Detailed descriptions on the following may be ob- 
tained from Clay-Adams on request by number: 


Polyethylene Tubing and Accessories 
Skeletons 

DURABLE Anatomical Models 
Buckstein Insufflator 

Cantor Tube 


Clay-Adams Company, Inc. 141 EAST 25TH STREET, NEW YORK 10, N. Y. 
CLAY-ADAMS PRODUCTS DESCRIBED ON THESE PAGES ARE AVAILABLE FROM LOCAL SURGICAL SUPPLY DEALERS 
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Reduced 


Emotional Hazards in 


ANESTHESIA OF 
SHORT DURATION 


Rapid induction and minimal after-effects can 
be achieved in short procedures often per- 
formed in daily practice, with the use of 
Vinethene, a practical inhalation anesthetic. 
In addition to its use in abscess incisions, 

m reduction of fractures, myringotomy, chang- 
ing of painful dressings, and other short pro- 

‘ cedures, Vinethene also is recommended for 
: induction prior to ether anesthesia, and for 
complementing nitrous oxide-oxygen. 


‘ Literature mailed on request. 


VINETHENE 


(Vinyl Ether for Anesthesia U.S.P. Merck) 
An inhalation Anesthetic for Short Operative Procedures 


MERCK & CO., INC. 
Manufacturing Chemists 
RAHWAY, NEw JERSEV 
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Infant Electrotome 
fo a Cat. No. 4545 


_Contractures of vesical orifice 
| Small bars at vesical orifice 


thy 
telescope 


enital valves of urethra 


electrode 


Removal of median 
ac 


Vesical orifice after 
removal ot obstruct 
“ing tisaue 


MeCarthy intent 

ectoscope tore 
-move small, obetr 
-ing median bar frou 
vesical orifice of # 
young male patient 


ata 


vesical orifice 


"ESTABLISHED IN 1900 BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 


American (yotoscape INakers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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dressing for 


burns abrasions athletic injuries 
circumcisions * carbuncles « leg ulcers 
plastic surgery * many other traumatic 
or surgical wounds 


abdominal incisions * hemorrhoidectomy 
compound fractures + osteomyelitis 
arthrotomy * sucking chest wounds 
pilonidal cysts + many other indications 
for non-adherent packing 


drain following 


appendectomy * tenosynovitis 

forearm incision * closed chest drainage 
intra-abdominal abscess « cholecystectomy 
auxiliary to closed-tube drainage 

many other incisions and discharging wounds 


Petrolatum Gause Dressing! 


TWO SIZES: each six envelopes to the carton 


UNIT ENVELOPE — one 3”x36” dressing 
DUPLEX ENVELOPE—two 3”x18” dressings US 3 


Available through your regular source of supply | je Sterile 


CHESEBROUGH MFG. CO., CONS’D cons 
Professional Products Division 
NEW YORK 4, N.Y. 


STRUCTIONS ON REVERSE SIDE 


— 
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“,..0ffers real 


promise” 


m 
B. pyocyaneus 


infections 


CRYSTALLINE 


erramycin 


HYDROCHLORIDE 


1. 24 out of 35 pyocyanea strains 
sensitive in vitro 
“...nearly three-quarters of the strains isolated in these 


laboratories are sensitive to therapeutic concentrations 
p 
of terra mycin.” 


2. promising clinically in urinary 
pyocyvanea infections 


“Our limited results bear out expectations founded on 
the in vitro activity of the drug...”* 


3. promising clinically in superficial 
pyocyanea infections 
“In addition to our findings with...Ps. pyocyanea infec- 
tions of the urinary tract, our preliminary data with 
regard to superficial infections...show that terramycin 


offers real promise in controlling pyocyanea infections by 
local or systemic administration. 


Crystalline Terramycin Hydrochloride is available as: 


CAPSULES, 250 mg., bottles of 16 and 100; 100 mg., bottles of 25 and 100; 50 
mg., bottles of 25 and 100. ELIXIR (formerly Terrabon), 1.5 Gm. with 1 fl. oz. of 
diluent. INTRAVENOUS, 10 cc. vial, 250 mg.; 20 cc. vial, 500 mg. OPHTHAL- 
MIC OINTMENT, 1 mg. per Gm. ointment; tubes of 4% oz. OPHTHALMIC 
SOLUTION, 5 cc. dropper-vials, 25 mg. for preparation of topical solutions. 
*Linsell, W. D., and Fletcher, A. P.: 
British M. J. 2:1190 (Nov. 25) 1950. 
Antibiotic Division 
CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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WITH A SINGLE 1-CC. DOSE 


Median Blood Concentration Curve obtained with 
l-ce. doses of ABBOCILLIN-DC every 48 hours, for 4 injections 


= 

= | Blood Concentration in Units per-cc. 


dose 


Abbocillin-DC 


Penicillin G Procaine in Aqueous Suspension 


600,000 UNITS 
DOUBLE CONCENTRATION 


In B-D* 1-cc. Disposable Cartridge Syringe 
*T. M. Reg. Becton, Dickinson & Co. 


@ HERE Is TRUE REPOSITORY THERAPY: 

small dosage; infrequent injection schedule; 
yet prolonged periods of therapeutic penicillin 
concentration. That is the clinical record 

of 600,000-unit ABBOCILLIN-DC, 

the new double-concentration repository 
penicillin. Experience shows that a single 

1-cc. dose every 48 hours is adequate for the 
treatment of ordinary penicillin- 

susceptible infections. 


ABBOCILLIN-DC is valuable, too, in the 
treatment of infections requiring high 
concentration for extended periods, since a 
cumulative effect results when administered 
in 1-cc. doses at 12 to 24-hour intervals. Also 
recommended for prophylactic use in 
conditions where secondary infections 

may occur. Ready for instant use; flows freely 
through the needle; contains no oils or waxes; 
may be stored at ordinary room 

temperature. In single 


units and boxes of 12. Obbott 
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this new Upjohn plant has 
been in full production. 
It is the culmination of 


five years of planning and 
four years of building. 
These greatly expanded 
Upjohn facilities keep pace 
with rapid advances in 
medical research. 


Medicine... Produced with care...Designed for health 


THE UPJOHN COMPANY. KALAMAZOO, MICHIGAN 
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FOUNTAIN OF YOUTH? 


Sy RUE, we're over a hundred years old, but the waters of the 
) 


mythical Fountain of Youth are not for us. Instead, we try 
to rejuvenate ourselves with new ideas, new discoveries, new 


old experience in precision craftsmanship to the solution of today’s 
surgical problems. That's how we keep so 
vitally young. 


Illustrated here is one of the many reasons 
why surgeons look first to HASLAM. The 
O’Sullivan-O’Connor Abdominal Retractor 
is correctly designed, has the original 
LOKTITE control and is in every sense of 
the word, self-retaining. All retractors, 
manufactured by HASLAM, anticipate the 
problems met during the course of surgical 
procedures — because, they are designed by 


surgeons for use by surgeons. a | : 
“Since 1848, Obedience To The Surgeon's Touch” 
Fred Haslam & Co., Ine. 


83 Pulaski Street « Brooklyn 6, New York 


This Attention-FREE Unit 
mee, fOr All Your Mild, 
Continuous Drainage 


| se THERMOTIC DRAINAGE UNIT 
| WITH AEROVENT 


NO. 765-A OVERFLOW VALVE 


Set suction at 90 or 120 mm of mercury—the 
765-A will operate indefinitely at that degree. 
Will not harm delicate tissues. AEROVENT 
VALVE automatically prevents overfilled suction 
bottle. Ask your dealer about this noiseless 
non-mechanical unit. 


FOR: ALL MILD INTERMITTENT DRAINAGE 


Write today 


SURGICAL MANUFACTURING CORP. H-51. 


‘834M E. FERRY STREET BUFFALO 11, Y. 


: 
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steroid hormone 
tablet therapy 


injection potency 


ORETON® buccal tablets 


(Testosterone Propionate U.S.P.) 


PROLUTON® buccal tablets 


(Progesterone U.S.P.) 


PROGYNON® buccal tablets 


(Estradiol U.S.P.) 


CORTATE® buccal tablets 


(Desoxycorticosterone Acetate U.S.P.) 


TABLETS 


BuccaL Tablets provide a means for parenteral therapy 
without injections. Incorporated in the unique 

solid solvent, PoLyHyDROL,* which is soluble in 
saliva, the hormones in Schering’s buccal tablets are 
readily absorbed through the oral mucous membranes into the blood 
stream when the tablets are placed beneath the tongue or against 
the inner or buccal surface of the cheek. 


* TM. 


CORPORATION: BLOOMFIELD, NEW JERSEY 
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FTER approximately three and a half 
years of development work a new type 
prosthesis known as the Jaenichen-Collison 
metal femoral head prosthesis has been made 
available to surgeons doing orthopedic surgery. 
Experience in over 200 cases indicates that 
this method of hip reconstruction is excellent 
in the following cases: (1) Non-union of the 
femoral neck, (2) aseptic necrosis of the femoral 
head, (3) arthritis due to old slipped epiphysis 
or to dysplasia of the hip and (4) hypertrophic 
arthritis. Less favorable results can be antici- 
pated in rheumatoid arthritis when previous 
reconstructive procedures have been performed 
or in case of complete bony ankylosis. The 
Surgical Engineering Co., Inc., of Baltimore, 
Md., is the 


& Co., Inc., manufacturing chem- 
ists, announced a reduction in the price 
of cortone, the Merck brand of cortisone. The 
new wholesale price is $19.20 per gram. The 
suggested resale price to hospitals and phar- 
macies is $24 per gram, and to physicians $30 
per gram. These figures compare with the 
previous schedule of $22.40, $28 and $35 respec- 
tively. They also bear comparison with the 
original hospital price of $200 per gram when 
the product was first introduced less than two 
years ago. 


R important contributions toward the 

understanding of human metabolism Dr. 
John M. Buchanan, associate professor of 
physiological chemistry in the University of 
Pennsylvania, received the $1,000 Eli Lilly 
& Company Award in Biological Chemistry 
on April 2nd at the Boston session of the 
American Chemical Society’s 119th national 
meeting. 


e few excerpts shown below from Mr. Oscar 
Ewing’s current Report and Recommenda- 
tions to Congress are significant. Although it 


appears to us that the medical profession’s 
campaign has been eminently successful in 
marshalling and building public opposition to 
Compulsory Health Insurance, it appears that 
Mr. Ewing is still determined to prove that the 
job to be done cannot be accomplished under 
the voluntary system. Under the circumstances, 
it appears more important than ever for the 
voluntary systems of medical care to continue 
to prove their adequacy in this field. 

ELMER L. HENDERSON, M.D. 

Chairman, Coordinating Committee 

Page 12, paragraph 2: ‘‘While voluntary 
insurance has achieved considerable coverage, 
it offers only limited protection, mainly to 
middle-income groups in the larger urban. 
areas, and cannot effectively meet the needs 
of the entire population.” 

Page 16, paragraph “Social insurance 
against the costs of medical care is essential 
if we are to achieve comprehensive social 
security and if the benefits of modern medicine 
are to be available to everyone. 

“Private health insurance has achieved con- 
siderable coverage in recent years, but it cannot 
effectively meet the needs of all the people. 

“Publicly subsidized private insurance would 
be costly, complicated and only partially effec- 
tive. Government health insurance adminis- 
tered on a decentralized basis as part of a 
national contributory social insurance system 
offers the most adequate and economical 
method of guaranteeing that there will be no 
financial barriers to needed medical care.” 


OPMENT of an antimalarial drug 
so powerful that a single ounce would 
constitute a five- to ten-year supply for the 
average patient was announced at the American 
Chemical Society’s 119th national meeting. 
Although the drug is now being tested on 
malaria victims in Africa, it is still only in the 
experimental stage and its true value will not 
be known until adequate clinical evidence has 
been compiled, according to a report by Dr. 
George H. Hitchings and several associates 
from the Wellcome Research Laboratories, 
Tuckahoe, New York. If the drug should prove 
successful, however, its high potency would 
make it an unusually valuable weapon in fight- 
ing malaria, a disease afflicting an estimated 
half billion persons in various parts of the 
world. (continued on page 28) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS PRECISION-ENGINEERED 
Plastic Instruments Ear, Eye, Nose Throat SURGICAL INSTRUMENTS AND 
ORTHOPEDIC APPLIANCES 


acme 


engineering company, inc. 
P. O. BOX 2279 


GREENSBORO, NORTH CAROLINA 
COCHRANE PHYSICIANS’ SUPPLIES, INC. 
WRITE TODAY FOR FREE CATALOG 


Colostomy & lleostomy Appliances METACARPAL and THUMB FRACTURES 


Annual Session of the American Procto- “ f 
logic Society Booth No. 33—Atlantic NEW TREATMENT 
City Session of the A. M. A. Booth J-28 3 NOW 


NEW 1950 MODEL AVAILABLE 
Convertible to use as Colostomy or 


appliance, Isrigator, or * = GOLDBERG_ METACAR- 
Protector. New unique method of PAL SPLINT. A closed meth- 
| od of treating all types of Met- 

plastic bags. Write for folder showing — Fractures including the 
complete line. 


MURLE PERRY Write for Literature and Reprints. 
112 Hennepin Avenue AMERICAN ORTHOPEDIC APPLIANCES 


Sprincrietp, Mass. 


STRYKER : FOR YOUR PROTECTION 


CAST 
CUTTER ss MANUFACTURER OF 


Cuts a window, bi-valves, or removes an entire cast * COLLISON 
quickly, safely and easily. Cuts toughest plaster in 
just a few seconds. Spares patient needless pain and 
Gecomtort. Sturdily built for dependable service. 
: STRYKER WALKING HEEL makes 
_ walking cast easier to apply, more 


THOPEDIC FRAME COMPANY tay 
Kalamazoo, Michigan 


COLOSTOMY & ILEOSTOMY APPLIANCES 


Recommended by Distinguished Surgeons i—s 
IRRIGATORS, POUCHES, CUPS, BOWLS, yo 
different sizes & materials 
Rubber—Plastic—Metal , Offers All These Advantages 
Stock Models for immediate shipment Vy, Won't cul tein, @ TIES LIKE SILK 


Disposable Liners 
-CORROSIVE 
SPECIAL BAGS made to order in one we ck with any sie of opening ties like silk. @ NON-CO 


desired. Real COMFORT, CONVENIENCE and 
may be had with appliances purchased from 


Write Dept M for @ MINIMIZES SUTURE INFECTION 
liberal samples. ‘ @ EASY TO STERILIZE 
R. GRICKS 


202-11 Jamaica Avenue, Hollis 7, New York . quate \ SURGICAL SUPPLIES CO. 


"Phone: HOLLis 5-9077 160 E. 56th Street, New New York 22 


In answering advertisements please mention The American Journal of Surgery 
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(continued from page 26) 


drapes of a new type, already 
sterilized and ready for instant use, adhere 
to the skin on contact anywhere on the body to 
provide a large flat sterile field. The drapes are 
made of tough Vinylite plastic film 4vhich is 
resistant to moisture and alcohol, surgical 
solvents and detergents. The margin around 
the hole in the drape is covered with pressure- 
sensitive adhesive to hold it in place, eliminat- 
ing the need for skin clamps. The drapes are 
sterilized in individual packages, can be stored 
indefinitely and are disposable after use. They 
are available in transparent green in four sizes 
and types: an eye drape, 36 by 48 inches; a 
rectangular treatment drape 1534 by 17 inches; 
a perineal drape, 1534 by 30 inches; and a towel 
drape, 1534 by 9 inches. (Made of Vinylite 
plastic film, Scotch surgical drapes are pro- 
duced by Minnesota Mining and Manufactur- 
ing Co., St. Paul, Minnesota. They are avail- 
able at surgical supply houses.) 


Yale University School of Medicine will 
increase the number of students admitted 
next fall, Dean C. N. Hugh Long announced. 
The number to be admitted will be raised from 
sixty-five to eighty students, making it the 
largest first-year class in the history of the 138 
year old medical school. Dr. Long said that 
Yale’s decision to increase the enrollment was 
in support of the policy of the Association of 
American Medical Colleges to train more 
students to meet the nation’s need for physi- 
cians without decreasing the quality of the 
education. The total enrollment including 
special students at the Yale School of Medicine 
is already at a record high of 453, Dr. Long 
said. Although these students come from forty- 
five states and seventeen foreign countries, 
more than 20 per cent come from Connecticut. 


Panes new methods developed by Army 
research to simplify and improve the treat- 
ment of extensive radiation burns were re- 
vealed. One treatment, called the “open” 
method, is carried out without the use of any 
type of dressing. The other type of treatment 
requires a standardized pressure dressing. Both 
treatments were described by Colonel William 
S. Stone, Army medical officer, at the annual 
post-graduate assembly and convention of the 
College of Medical Evangelists in Los Angeles, 
California. Colonel Stone, Commandant of the 


Army Medical Graduate School at Washing- 
ton, D.c., spoke on “Individual Protection and 
Treatment of Thermal Burns Following an 
A-Bomb Explosion.” Colonel Stone described 
the open treatment, new in medical circles, as 
simply exposing the burned surface to warm, 
dry air, using no medication. A dry crust forms 
in twenty-four hours, after which a high calorie 
nutritious diet is supplied. Infection is pre- 
vented by antibiotic drugs. A minimum of 
nursing care is needed after formation of the 
dry crust. 

Advantages of the new method include less 
pain and more rapid healing, economy of both 
time and material in applying large dressings 
and earlier readiness for skin grafting in most 
severe cases. This method is particularly useful 
in the treatment of burns involving less than 
15 to 20 per cent of the body surface. The pres- 
sure method, he said, is more applicable to 
extensive burns involving more than 20 per 
cent of the body surface. In this treatment a 
new specially constructed dressing is used 
which requires no change until second degree 
burns are healed or third degree burns are ready 
for skin grafting. Colonel Stone emphasized 
that no medication is used on the surface of 
burns in either method. It has been found un- 
necessary to have a layer of vaseline gauze 
against the burn surface. Dry gauze does not 
adhere and no difficulty is encountered in re- 
moving the dressing after fourteen to twenty- 
one days, but it should not be changed until the 
patient is ready for skin grafting, he pointed 
out. Both methods are being standardized in 
Army hospitals and are the result of three 
years of studies by the Surgical Research Unit 
at Brooke Army Medical Center, Fort Sam 
Houston, Texas. 


CCIDENTAL deaths of 12,000 children 
and permanent injuries to 30,000 to 
50,000 more each year are largely preventable 
through a practical program of protection and 
education directly related to age, according to 
Dr. Harry E. Dietrich, Los Angeles pediatrician. 
“Accidents kill and cripple more children than 
any of the usually feared diseases. But acci- 
dents should be fought—not feared.” 


iv is with regret that we announce the death 
of Mr. J. O. Zimmer, President and founder 


(continued on page 30) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


Sold only on prescription—at your surgical dealer or ethical pharmacy 
Adult Set sizes 1, 114, 2, 3—for stretching anal sphincter. 

Children’s Set sizes 0, 1, 144, 2—for preventing contracted anus. 

Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
Write for Literature and Reprints 


F.E. YOUNG & CO. 


YOUNG'S piLATors 


Extremely useful in the treat- 
ment and prevention of con- 
tracted anus (particularly follow- 
ing hemorrhoidectomy), as an aid 
in perineal dissection and repair 


following delivery. 


460 East 75th Street 
Chicago 19, Illinois 


THE TRASK COLOSTOMY DOME, the appliance 
that uses the 33 ply cellu 
cotton disposable receiving 
, pad. A new fresh pad after 
, each movement keeps the pa- 
j tient immaculate at all times. 


NOTHING TO WASH 
Sold at all leading surgical mupely 
houses 


If your dealer cannot supply your 
fa Patients, order direct but be sure to 
mention your dealer's name. 


THE TRASK LABORATORIES 


BOX 52. Newtonville, Mass. 


10 Mill Street 


Natural or Flesh Colored 


Adhesive Cotton E-L-A-S-T-I-C Bandage 


Contara”™ —Banvact 


skin protecting medicated 
Write for Literature and Reprints 


MFRS. OF ELASTIC BANDAGES AND DRESSINGS 


Wedical "Fabrics Vue. 


Paterson 1, N. J. 


RADIUM 


RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


181 Lafayette Street 


SPONGE BIOPSY FOR CANCER DIAGNOSIS 
(Method of Dr. 8. A. GLapstone) 


Sponge Biopsy is simple, rapid, painless, reliable. 
Sponge Biopsy facilitates diagnosis in the early curable 
stage of cancer of the cervix uteri,* rectum, oral cavity, 
skin, etc. Sponge Biopsy has received awar 
Scientific Exhibits of the N. Y. State Medical Society 
and the American Medical Association. 


For best results use Onkospunge No. 1 and Gladstone Sponge Bi- 
opsy Forceps, prepared and designed especially for Sponge Biopsy. 
Write for descriptive leaflet and reprints. 
* Ref. Am. J. Surg., March, 1951. 
J.A.M.A. April 21, 1951 p. 1238 
HISTOMED, INC. 


Paterson 1, New Jersey 


ds at the 


FRACTURE EQUIPMENT 


Ask your Dealer to show you RAJOWALT 
fracture equipment catalog 


It will save you money 
IMMEDIATE DELIVERY 
Sold only through Surgical Dealers 


RAJOWALT COMPANY 
WARSAW, INDIANA 


The 
Quick Reference 
to Drugs 


$12.00 U.S.A. 
$14.00 Foreign 


Drug Publications, Inc. 
49 West 45th St., New York 19, N. Y. 


STRYKER 
DERMATOME 


New convenience in skin graft- 
ing! Cuts grafts in 2%” strips, 
any thickness, any length, from 
any part of body. Works most 
efficiently with Stryker Skin 
Tape. Sewing not ordinarily re- 
quired. Motor and dermatome 
can be autoclaved as a unit. 
Quickly converted to bone saw. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


In answering advertisements please mention The American Journal of Surgery 
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Outside the Ovory 


(continued from page 28) 


of Zimmer Manufacturing Company, Warsaw, 
Indiana. He was in Florida for vacation and 
rest when taken with a heart ailment on March 
19th at the age of sixty-six. He was taken to 
his home in Warsaw for burial. Mr. Zimmer, a 
pioneer in his field, began his career as a sales- 
man for fracture equipment in 1905. He or- 
ganized Zimmer Manufacturing Company in 
1927 and has been president continuously since 
that date. Under his leadership the firm has 
progressed steadily and has worked closely 
with leading surgeons and hospitals to develop 
equipment needed for new technics in the field. 
He was held in high esteem by the profession, 
his associates and employees. 


ANCER formation by one of the most 
potent known carcinogens has frequently 
been prevented in animals in a three-year series 
of experiments through the use of large doses of 
vitamin Be, a Rutgers University research team 
declares in a report made public by the Ameri- 
can Chemical Society. Vitamin: Bz or riboflavin, 
a growth-promoting factor found in milk, egg 
yolk, liver and many other foods, apparently 
helps detoxify the carcinogen or cancer-causing 
agent by converting it into harmless substances 
which are easily disposed of by the body, ac- 
cording to the paper prepared by Professor 
James B. Allison, director of the Rutgers 
Bureau of Biological Research, and Arthur W. 
Wase, a research assistant in the bureau. Once 
cancer starts growing, however, the vitamin 
alone does not effect a cure, the report em- 
phasizes. The Rutgers research, conducted on 
rats and designed to find out how the toxicity 
of carcinogens can be eliminated, has far-reach- 
ing implications in that it may open the way 
to protection of workers against certain types 
of cancer induced by carcinogenic compounds 
used in industry. A vitamin pill defense against 
cancer is still a long way off, of course, but it is 
the sort of thing to which the fundamental 
research now under way at Rutgers may ulti- 
mately lead. 


CCORDING to estimates from the Ameri- 

can Association on Mental Deficiency, 

the staggering total of 7 per cent of the popula- 

tion of the United States is afflicted with some 

degree of mental retardation because of brain 
impairment before, during or after birth. 


See enormous carrying capacity of a C-119 
Flying Boxcar of the U.S. Far East Air 
Forces 315th Air Division (Combat Cargo) 
is shown here as a complete ambulance is lashed 
in place, and with plenty of room to spare. 
Checking the tie-down ropes is T/Sgt. Harding 
H. Williams, Magnolia, Arkansas, and Waco, 
Texas, crew chief on one of the giant transports. 


N electronic oscillometer, a vast improve- 
ment upon the widely used mechanical 
oscillometer, an instrument for recording pulsa- 
tions of the arteries, has been made available 
to the medical profession. This was demon- 
strated by Dr. Saul S. Samuels before a meeting 
of the East Side Clinical Society at the Man- 
hattan General Hospital, New York. The main 
value of the oscillometer, it was pointed out by 
Dr. Samuels, is its use in the field of poor 
circulation where it measures the quantity of 
blood in each extremity. The new electronic 
oscillometer picks up where other mechanical 
instruments stop. Because of the minute reac- 
tion of electronics the new instrument Is ex- 
tremely sensitive to a pulsation in an extremity 
which might very easily be missed by the 
mechanical oscillometer. 
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Fhe Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


“MY COLOS TOM 


A Regimen for Successful Colostomy Irrigation 
and Patient Adjustment 


A beautifully printed, 16 page 
booklet, accepted by surgeons as 
an aid to instruction; including 
literature on the Triple Purpose 
Shield. 


Sent Postpaid, by Request 


DANIEL W. WALLS 
R. D. 2, Binghamton, N. Y. 


INFORM CONTROLS 


An aid in Control of INFANT 
DIARRHEA 


Assure production of bacteriologically accept- 
able formula. 

Designed for use where terminal autoclaving 
(230°—10 minute technique) is employed. 
WRITE FOR FREE SAMPLES. 


SMITH & UNDERWOOD 
1847 North Main, Royal Oak, Michigan 
(Sole mfgs. Diack and Inform Controls) 


Close-Up of 
Eye Taken 
with Kine 
Exakta ‘‘V"’ 
Camera. 


For Parallax-Free Surgical Photography! 


KINE EXAKTA “V” 


35 mm Single Lens Reflex Camera 


The Kine Exakta, with both regular and telephoto lenses, is widely 
used in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct ‘‘on the subject"’ 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, 
developmental, and end result pictures of patients; for copying 
X-Rays; and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


With Zeiss Tessar ‘‘T’’ Coated Lens 
Penta-Prism Eye Level Refiex Viewfinder 
Extension Tube Set J 
Microscope Adapter 29.50 
* plus tax 
Write Dept. 500 for free descriptive booklet “‘E” on camera and 
accessories and brochure on close-up technique with the Kine Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


In answering advertisements please mention The American Journal of Surgery 


Bach Jssucs Wanted 


(MUST BE IN PERFECT CONDITION ) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 
$1.00 per copy for the following issues: 


November 1, 1950 
January 1950 
February 1949 
February 1948 
January 1948 


Send to 


THE YORKE PUBLISHING COMPANY, Inc. 


49 West 45th Street 


New York 19, N. Y. 
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ADVANTAGES OF 
METUBINE IODIDE 


(DIMETHYL-TUBOCURARINE IODIDE, LILLY ) 


Provides adequate relaxation of skeletal 
muscles during surgical procedures with 


minimal respiratory embarrassment. 


s Facilitates anesthesia by permitting use of 


smaller quantities of the anesthetic drug. 


Unlike other skeletal-muscle relaxants, it 


assures a wide margin of safety. 


ave RESPIRATORY ARREST 


respiratory 
depression 


SATISFACTORY RELAXATION 
OF SKELETAL MUSCLES 


respiratory 
depression 


DEGREE OF RELAXATION 


0 5 10 15 
CURARIZING COMPOUND IN MILLIGRAMS 


Detailed information and literature on ‘Metubine 
Iodide’ are personally supplied by your Lilly 
medical service representative or may be ob- 
tained by writing to 


ELI LILLY AND COMPANY « Indianapolis 6, Indiana, U.S.A. 
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, 
CORNUAL RESECTION FOR THE TREATMENT OF 
RECURRENT SALPINGITIS 


ECURRENT salpingitis continues to be a 
R very distressing and often incapacitat- 
ing disease. Although the sulfa drugs 
and penicillin have greatly simplified the treat- 
ment of the primary attack of acute salpingitis, 
these agents unfortunately do not prevent 
recurrent infections of the tube. After the 
development of pelvic pathologic conditions, 
such as pus in the tubes and tubo-ovarian 
abscess, these drugs may cause an improve- 
ment in symptomatology; however, they have 
no effect on the pathologic condition itself, nor 
do they cause the temperature to return to 
normal any faster. 

Most primary tubal infections can be cured 
without surgery. With rest and chemotherapy 
these tubes ultimately heal with mild tubal 
changes! (follicular salpingitis) and peritubal 
adhesions which may give rise to sterility or 
ectopic pregnancy in the future. When reinfec- 
tions of the tube occur, an extensive pelvic 
disorder may develop, often with severe, dis- 
abling symptoms. This is particularly true 
among the indigent patients seen in our City 
Hospitals who for financial or social reasons 
are unable to follow a strict medical regimen. 
These are the women who seek medical atten- 
tion because of repeated exacerbations of pain 

1 Fark, H. C. Follicular salpingitis, an important 
factor in the etiology of ectopic gestation. Am. J. Obst. 
er Gynec., 15: 821, 1928. 

2 Fatx, H. C. The imbedding of the ovum in tubal 
pregnancy. Am. J. Obst. er Gynec., 28: 572, 1934- 


and fever which incapacitate them and prevent 
them from earning a livelihood. For such 
patients surgery becomes necessary, not be- 
cause of the disorder present but to prevent 
recurrent, disabling symptoms. 

In order to understand the rationale of any 
specific surgical procedure for recurrent salpin- 
gitis one must first be familiar with the patho- 
genesis of the disease. Most authorities accept 
the fact that the gonococcus is the original 
infecting organism in most cases of primary 
salpingitis and that the mode of extension of 
infection is via the surface epithelium, the 
sequence being endocervicitis, endometritis and 
endosalpingitis. It is also known that gono- 
cocci, streptococci,* staphylococci and other 
organisms may remain dormant in the cervix 
for years. Moreover it has been shown‘ that 
organisms other than the gonococcus may also 
ascend directly to the tubes via the endo- 
cervical and endometrial epithelium. 

After the gonococcus has reached the tube 
and primary salpingitis has developed, the 
pathogenesis of reinfection becomes more com- 
plex. Once the original infection in the tube has 
subsided it does not reactivate itself; the re- 
infection usually results from the ascent of a 
dormant cervical infection or a_ reinfection 


3’Curtis, A. H. Chronic pelvic infections. Surg., 
Gynec. é” Obst., 42: 6, 1926. 

4 Fark, H. C. Interpretation of the pathogenesis of 
pelvic infection as determined by cornual resection. 
Am. J. Obst. er Gynec., 52: 66, 1946. 
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(new) of the cervix with the same or different 
organism. There has been some question, how- 
ever, as to whether reinfection of the tubes may 
not occur from a latent infection by attenuated 
organisms (gonococci or others) present in the 
tubal wall itself. 

Several investigators have conducted bac- 
teriologic studies of infected tubes to determine 
the fate of the gonococcus after the initial endo- 
salpingitis has subsided. Curtis® made a careful 
study of over 200 infected tubes and showed 
that cultures from these tubes were practically 
always sterile two weeks after the temperature 
and leukocytosis had returned to normal. Cohn 
and Grunstein® took smears and cultures from 
the superficial and deeper layers of fourteen 
inflamed tubes and obtained completely nega- 
tive bacteriologic findings in every case. 

An extensive study of the bacteriology of 
infected tubes was undertaken at Harlem and 
Beth Israel Hospital‘ with a total of 216 cases 
in which tubes were removed in the chronic 
stage of recurrent salpingitis, i. e., after the 
temperature was normal for two weeks and the 
leukocytosis had returned to normal. In only 
four cases, or 1.9 per cent, was the gonococcus 
demonstrated on culture although positive cul- 
tures for other bacteria (streptococci, staphylo- 
cocci, Bacillus coli) were obtained in thirty-five 
cases, or 16.2 per cent. In no case were organ- 
isms of any kind seen on smear. It was believed 
that the recovery of organisms other than the 
gonococcus probably represents greater sus- 
ceptibility of the gonorrheal tube to secondary 
invaders and that these organisms either out- 
grow or replace the gonococcus in the tube and 
doubtlessly play an important role in pelvic 
inflammatory disease. Since these studies** 
have shown that there are very few apparently 
virulent organisms in the tube after the tem- 
perature and white count have returned to 
normal, it is probable that the tubes do not 
reinfect themselves from attenuated organ- 
isms. The question arises as to how reinfection 
of the tubes does occur and how it might be 
prevented. 

The treatment of recurrent salpingitis by 
means of cornual resection was devised in 1934 


'Curtis, A. H. Bacteriology and pathology of 
fallopian tubes removed at operation. Surg., Gynec. & 
Obst., 33: 621, 1921. 

A. and GrunstTEIN, I. Bacteriologic and 
clinical aspects of gonorrhea in the female. Am. J. Obst. 
er Gynec., 48: 339, 1944. 
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and first described in 1936.7 In essence the 
procedure consists of severing the epithelial 
continuity between the tube, uterus and cervix 
by resecting the cornual end of the uterus 
leaving the rest of the tube in situ.7~" This 
procedure was originally devised under the 
misconception that recurrent salpingitis is 
caused only by the gonococcus ascending 
through the uterus. Since then further studies‘ 
have shown that reinfection of the tube can be 
caused by other organisms (streptococci, staphy- 
lococci, B. coli) and that this reinfection 
probably occurs by direct extension from the 
infected cervix to the mucosa of the uterus and 
to the tubes. Clinically it has been shown7—"” 
that if this epithelial continuity between the 
cervix and the tubes is broken, reinfection of 
the tubes does not take place. This reasoning is 
further supported by bacteriologic studies 
previously mentioned which have shown that 
demonstrable organisms generally disappear 
from the tube after the temperature has been 
normal for two weeks. 

Over 1,000 cases of cornual resection have 
been performed at Harlem Hospital, with a 
follow-up as long as fourteen years. To date not 
one of these patients has been readmitted to 
Harlem Hospital with recurrent salpingitis, and 
to our knowledge none of these patients has 
been admitted to any other hospital, municipal 
or private, with recurrent pelvic inflammatory 
disease. Jacobson" reported a series of sixty- 
three cases of recurrent salpingitis in which the 
tubes were divided close to the fundus, and 
states that there were no cases of tubal reinfec- 
tion in the entire group. Freed and Kim- 
brough"? reported sixty-two cases, with clinical 
relief in 95 per cent. “Three patients later de- 
veloped severe gonorrhea of the lower genital 
tract but none of these developed any evidence 
of salpingitis.” 


7Farx, H. C. Tubal resection as a treatment for 
recurrent salpingitis. Am. J. Surg., 33: 509, 1936. 

8 Fak, H. C. and We1tzNer, G. Tubal resection as a 
treatment for recurrent gonorrheal salpingitis. Surg., 
Gynec. é” Obst., 68: 810, 1939. 

® Fark, H. C. Conservative surgery in the treatment 
of recurrent salpingitis. New York State J. Med., 41: 
675, 1941. 

10 Fax, H. C. Cornual resection for the treatment of 
salpingitis. West. J. Surg., 52: 309, 1944. 

11 Jacosson, P. Further experience with tubal divi- 
sion in salpingitis. Virginia M. Montbly, 70: 205, 1943. 

12 Freep, C. R. and Kimproucu, R. A. Clinical 
evaluation of the Falk procedure. Am. J. Obst. e 
Gynec., 60: 416, 1950. 
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This series of well over 1,000 cases shows that 
clinically reinfection of the tube does not occur 
from a latent or dormant infection in the tubal 
wall. It further shows that by severing the 
epithelial continuity, thus preventing reinfec- 
tion of the tubes from below, the existing 
infection clears up. Moreover in view of recent 
bacteriologic studies it was suggested‘ that all 
organisms may ascend from the cervix through 
the uterus to reach the tubes and that strepto- 
cocci and staphylococci do not attack the tubes 
only by way of the lymphatics, as has been 
previously taught,'* but also ascend through 
the uterus along the epithelium. 

Black-Schaffer'* and Hellman examined 
fifty and 715 pairs of fallopian tubes, respec- 
tively, obtained on various days of the puer- 
perium. They found that acute salpingitis 
occurred in about one of every three puerpera, 
usually after the first four days postpartum. 
Whitacre!® obtained uterine cultures in 100 
non-febrile patients who had delivered vagi- 
nally and found that bacterial invasion begins 
within a matter of hours after delivery in most 
cases. For this reason he and others advocate 
postpartum sterilization carried out very soon 
after delivery. In the face of these facts it is not 
logical to assume that the salpingitis reported 
by Hellman and Black-Schaffer is the result of 
direct extension of the infection from the uterine 
cavity to the tubes causing endosalpingitis? 

The question has been raised as to whether or 
not subclinical or low grade infection of the 
tubes by attenuated organisms might not per- 
sist after cornual resection without symptoms. 
In answer to this, we have had the opportunity 
of reoperating upon six of the 1,000 patients 
who had cornual resection nine or more months 
after the first operation because of the develop- 
ment of an unrelated surgical condition such as 
fibroids, ovarian cysts or appendicitis. In each 
of these cases the retained tubes were removed 
at the second operation for complete study. 
Examination grossly showed adhesions and a 
mild degree of hydrosalpinx, and all showed the 


13 Novak, E. Gynecology & Female Endocrinology, 
p. 291. Boston, 1941. Little, Brown & Co. 

144 BLacK-SCHAFFER, B. Subclinical post-partum 
salpingitis and one child sterility, a pathologic study. 
Am. J. Obst. er Gynec., 48: 374, 1944- 

1 He_tman, L. M. The morphology of the human 
fallopian tube in the early puerperium. Am. J. Obst. e- 
Gynec., 57: 154, 1949. 

16 Wuitacre, F. E. The time for postpartum steriliza- 
tion. Am. J. Obst. er Gynec., 52: 1041, 1946. 
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fimbriated end of the tube closed. All six 
specimens together with sections from the 
original operation were submitted for patho- 
logic study, with the history and source of the 
specimens purposely omitted. Acute inflamma- 
tion was found in the original sections. Study 
of the tubal sections of the six patients re- 
operated upon revealed no signs of inflamma- 
tion, either acute or chronic. There was evi- 
dence only of the late results of infection such 
as disappearance of the folds, slight hydro- 
salpinx, occasional pseudogland formation and 
an occasional lymphocyte present in two of the 
specimens. 

There seems to be little doubt, judging from 
bacteriologic and other studies, that most 
organisms eventually die in a closed space like 
the tube. With the breakage of epithelial con- 
tinuity and therefore absence of reinfection 
from the lower genital tract the body can 
usually destroy the organism which caused the 
attack of salpingitis just as it overcomes a local 
infection elsewhere. By the time the tempera- 
ture and leukocytosis have returned to normal 
for two weeks the tube in most instances is 
sterile to our present bacteriologic methods, 
i. €., at operation no organisms can be demon- 
strated on smear and only occasionally on 
culture. This explains why when the cornu was 
excised and the infected tube left in situ not a 
single case of reinfection in the retained tube 
occurred in over 1,000 cases. 

Cornual resection is a simple, conservative 
procedure for the treatment of recurrent salpin- 
gitis. The operation does not sterilize the 
patient since she is already sterile before 
operation is undertaken according to both the 
history and pelvic findings (closed fimbria). By 
retaining the tubes cornual resection involves a 
minimum of surgery and minimum interference 
with ovarian blood supply. It carries no pri- 
mary mortality and no postoperative morbidity 
when performed in accordance with Simpson’s 
rules.!7 The operation retains the tubes and 
recurrence of infection in the retained tubes 
does not take place. 

In conclusion, only rarely can organisms 
(gonococci or others) be demonstrated on cul- 
ture from chronically infected tubes. Reinfec- 
tion of the tubes takes place from the cervix 
along the endometrium to the tubes. Regardless 


17 Simpson, F. F. Choice of time for operation for 
pelvic inflammation of tubal origin. Tr. Am. Gynec. 
Soc., 34: 161, 1909. 
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of the particular organism present in the tube 
at any given time, the tube cannot reinfect 
itself once the body has overcome the infection 
and the epithelial continuity with the lower 
genital tract has been interrupted. 

To our knowledge there has been no case of 
recurrent salpingitis following cornual resection 


Editorial 


in over 1,000 cases. Histologic study of six pairs 
of fallopian tubes removed nine or more 
months after cornual resection revealed no 
evidence of acute or chronic inflammation. 
Cornual resection retains the tubes yet prevents 
their reinfection. 


Henry C. FALk, M.p. 


American Journal of Surgery 
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Articles 


PARENTERAL BACITRACIN IN SURGICAL INFECTIONS* 


ALFRED B. LONGACRE, M.D. AND RoBERT WATERS, M.D. 


New Orleans, Louisiana 


recently discovered antibiotic derived 

from the Tracey strain of Bacillus sub- 
tiles, has been shown to be of therapeutic value 
in the local?* treatment of various types of 
surgical and dermatologic infections. In 1947 
Meleney and Johnson? reported their results in 
100 patients with surgical infections treated 
with local application of bacitracin. The anti- 
biotic was administered either by local injection 
of an aqueous solution containing 2 units to 
400 units of bacitracin per cubic centimeter or 
as an ointment containing 500 units per gram. 
They reported a favorable response in eighty- 
eight of the 100 cases, with thirty-one of these 
cases showing an excellent response. Since this 
report Meleney,‘ in a quarterly progress report 
October 1, 1947, office of the Surgeon General, 
added sixty-two more cases, making a total of 
169 with 137 or 81.06 per cent good results. 

Miller? et al. found bacitracin ointment con- 
taining 480 units per gram to be an effective 
local therapeutic agent in superficial pyogenic 
infections. Contact dermatitis developed in less 
than 1 per cent of their cases. They considered 
this apparent lack of allergic antibodies to be a 
decided advantage. In general they found that 
organisms susceptible to penicillin were also 
susceptible to bacitracin. 

Under a specific grant from the Surgeon 
General a unit was established at Louisiana 
State University School of Medicine to study 
and evaluate the therapeutic value and toxicity 
of parenteral administration of bacitracin in 
acute and chronic infections. This is one of 5 
units carrying out similar studies in a uniform 
manner so that a large enough number of cases 
might be obtained for clinical evaluation of this 
antibiotic. 

Each of the 5 units, even though independent 
of each other, made similar observations on 


(Cy recently application of bacitracin, a 


Boulder, Colorado 


their own cases. These data are recorded on 
forms common to all units. The completed 
forms are forwarded to the central unit in New 
York. In 1948 Meleney® reported on a study of 
105 collected cases from the various units. An 
analysis showed that seventy-two or 68.5 per 
cent of these cases responded favorably follow- 
ing the parenteral administration of bacitracin. 
In twenty-two or 20.8 per cent of the cases the 
response was excellent whereas it was favorable 
in the remaining fifty cases. There were fifteen 
cases in which the response was undetermined 
as to the role played by bacitracin. In the re- 
maining eighteen cases bacitracin did not alter 
the course of the infection. 

The observations of the fifty cases of infec- 
tion were made on the patients on the surgical 
service of the Louisiana State University School 
of Medicine at New Orleans. Twenty of these 
fifty cases were previously reported as part of 
the collected series® and are also included in the 
present report. 

Studies have demonstrated that bacitracin is 
most effective against strains of hemolytic 
streptococci, non-hemolytic streptococci, co- 
agulase-positive staphylococci, pneumococci, 
gonococci, anaerobic cocci, all clostridia of gas 
gangrene group, diphtheria bacillus, diphthe- 
roids, actinomycotic organisms and certain 
members of the treponema family, particularly 
Treponema pallidum. In this study an attempt 
was made to exclude infections in which the 
clinical picture, bacteriologic studies or mode of 
onset would indicate that the etiologic organism 
probably would be resistant to bacitracin. In 
cases of mixed infection, from which at least 
one bacitracin-sensitive species was cultured, 
bacitracin therapy was administered to mini- 
mize a possible synergistic or symbiotic effect of 
the mixed flora. In some of these cases studies 
subsequent to starting bacitracin showed the 


* From the Department of Surgery, Louisiana State University School of Medicine, New Orleans, La. 
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etiologic organism to be resistant to bacitracin. 
Inasmuch as these cases are also included will 
explain the presence of cases in which the only 
organism recovered by culture to be bacitracin 
resistant. In one or two other instances baci- 
tracin was used even though the clinical picture 
and sensitivity test indicated that it would be 
probably of little value. This group included 
those in which the bacteriologic studies and 
previous clinical trials had shown the etiologic 
organism and infection to be resistant to other 
forms of therapy. 

Except in those cases which were seen in 
consultation for an already existing infection, 
bacitracin constituted the initial antibiotic 
therapy, the first dose administered in the 
admitting ward. The bacitracin* was supplied 
in powder form in vials containing varying unit 
amounts. The powdered bacitracin was dis- 
solved in 2 per cent novocain with saline, the 
final solution containing 10,000 units per cubic 
centimeter. This permitted small doses in the 
early cases, thus minimizing the risk of a 
systemic or renal reaction. Later when larger 
single doses were given, this unit concentration 
of bacitracin per cubic centimeter was propor- 
tionately increased so as to reduce the volume 
of the injected solution. The dose schedule 
varied from a single dose of 2,000 units to one of 
52,000 units every six hours. The smallest total 
dose for any case was 39,000 units whereas the 
largest total dose in this series was 2,709,800 
units. 

Each lot of bacitracin had to meet the mini- 
mum tentative standards as established by the 
Food and Drug Administration before its re- 
lease for clinical study. Failure to meet the 
required standards of potency, solubility, sta- 
bility, toxicity for mice, and vasopressor and 
vasodepressor reactions in dogs would preclude 
its use in this study. 

Bacitracin was then continued during the 
interim between admission and the bacterio- 
logic assay of sensitivity. If the bacteriologic 
studies demonstrated one or more of the organ- 
isms recovered to be sensitive to bacitracin, it 
was continued in that particular case. If the 
organisms recovered were resistant to baci- 
tracin in vitro studies, continued use of an anti- 
biotic was determined by the relative sensi- 
tivity of the organisms to either penicillin or 
streptomycin. 


* The bacitracin used in this study was furnished by 
the Commercial Solvents Corporation. 
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Toxicity. Meleney® observed in some of his 
early cases receiving parenteral bacitracin 
nausea, vomiting and albuminuria. These toxic 
manifestations were not constant but stimu- 
lated studies by Scudi®* and his associates who 
were able to demonstrate a definite nephrotoxic 
response in mice and toa less extent in monkeys. 
However, rabbits, rats and dogs failed to de- 
velop any signs of a nephrotoxic reaction. 

In our cases observations were made to 
determine the incidence of any toxicity to baci- 
tracin following parenteral administration. 
These included urine analysis and non-protein 
nitrogen studies of the blood and phenolsulfon- 
phthalein excretion studies of kidney function 
every other day. Fourteen cases showed al- 
buminuria which varied from a trace of al- 
bumin to a 3 plus albumin in the urine. One 
case showed a few glandular casts without 
albuminuria. There were only two cases which 
showed even a slight hematuria. 

In one instance there was a delayed rise in 
the blood urea nitrogen. This developed in a 
child who during the course of bacitracin 
therapy showed no blood or urine changes. 
However, four days following the cessation of 
bacitracin therapy the blood urea nitrogen rose 
to 99. This rapidly returned to normal with 
expectant therapy. Not included in this series of 
fifty cases as it occurred in a subsequent group 
is one case which showed a hyperglycemic reac- 
tion to bacitracin therapy. This case is only 
being mentioned for it is the first of such reac- 
tions to be observed in humans. Details of this 
reaction will be reported in a later paper. 

In no instance were the reactions sufficiently 
severe to warrant the stopping of bacitracin. 
The albuminuria in many instances disappeared 
as bacitracin therapy continued and in all 
instances it cleared rapidly after the course of 
therapy was terminated. The development of 
the elevated blood urea nitrogen four days after 
treatment was our most severe reaction. This 
case raises the question of the possibility of 
delayed reactions in other cases. Other observa- 
tions in studying this possibility failed to 
demonstrate its occurrence in any other case. 
Attempts to correlate the size of the dose, the 
total dose, type of infection to a toxic reaction 
have been unrevealing as to a possible cause of 
these untoward reactions. Two patients show- 
ing albuminuria received eight doses of 5,000 
units each or a total-dose of only 40,000 units 
whereas other cases receiving a dose schedule 
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of 23,000 to 50,000 units per dose, with total 
doses up to 1,000,000 units, failed to show a 
toxic reaction. 

The relations of the lot of bacitracin used in 
the development of a reaction is not too con- 
clusive. In this small series it was noted that 


TABLE I 
NO CULTURES 
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chronic osteomyelitis in an old amputated 
stump a culture was taken from a superficial 
granulating ulcer but was not considered repre- 
sentative of the osseous lesion. Likewise, cul- 
tures of the sinus tract of the chest wall were 
considered inadequate when x-ray studies 


TABLE 11 
SENSITIVITY RESULTS 


Result 


Diagnosis 
Ques- 
tion- 


able 


Cellulitis 

Accidental wound. 
Thrombophlebitis . 
Chronic osteomye- 


16 


there were fewer reactions in our early cases. 
The significance of this is not clearly under- 
stood even though the first few patients re- 
ceived bacitracin prepared by the surface cul- 
ture method, as compared to the latter cases in 
which the bacitracin was prepared by the deep 
tank method. However, inasmuch as a specific 
lot of bacitracin would precipitate a reaction 
in some cases and not in other cases, it 
is suggested that in addition to a toxic factor in 
the bacitracin mixture there probably has to be 
a predisposing individual factor. 

Bacteriologic Analysis. Adequate bacterio- 
logic studies to include identifications as well as 
sensitivity tests of all the strains were run on all 
organisms recovered from each case. The latter 
is important for studies have shown individual 
strains vary in their sensitivity even within the 
same species. The results in these tests would 
serve as a guide to further use of bacitracin. 

Table 1 includes the sixteen cases in which 
bacteriologic studies were not made. In twelve 
instances, including seven cases of cellulitis, 
three cases of accidental wound infection and 
two cases of thrombophlebitis, no culture speci- 
mens were obtainable. The failure to obtain 
culture specimens in the remaining four cases 
can be explained as follows: In a case of 


June, 1951 


Result 


Bacitracin 
Sensitivity Ques- 
tion- 


able 


No culture. 
No growth. 


S*...One or more of the organisms susceptible to 
bacitracin 

Rx.. . All organisms resistant to bacitracin 

1’....A case of endocarditis 


showed the sinus to be superficial to the main 
disease process involving the ribs. Failure to 
obtain cultures from the case of multiple furun- 
cles and one of a deep abscess are unexplainable. 
In thirty-three of the fifty cases adequate 
bacteriologic studies were made. Tests of 
bacitracin sensitivity were concomitantly con- 
trolled by sensitivity tests against penicillin 
and streptomycin. The observations of peni- 
cillin and streptomycin were made only as con- 
trols in guiding therapy other than bacitracin. 
The results of the sensitivity test on forty- 
three different strains of organisms in this 
series are illustrated in Table 11. Of these thirty- 
one were sensitive to bacitracin and twelve 
were resistant. There were twelve strains of 
microcci recovered from thirteen of the cases 
in three of which it was present in association 
with other bacteria. Twelve of these thirteen 
strains were bacitracin sensitive and in all cases 
the clinical response was good or excellent. 
Table 11 tabulates the results of the com- 
parative sensitivity test of many strains of 
bacteria. These sensitivity tests were performed 
concomitantly with the routine bacitracin sensi- 
tivity test. Of the forty-five strains of staphylo- 
coccus studied, three were resistant to both 
antibiotics and twenty-one strains were sensi- 
tive to both bacitracin and penicillin. There 


er- 
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7 4 3 8 5 1’ | 68 
2 I 16 6 6 3 I 81.2 
Deep abscess. ..... I I 
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were fourteen strains which were sensitive to 
bacitracin but resistant to penicillin and only 
seven strains which while resistant to bacitracin 
were sensitive to penicillin. Thirty-five or 
77-7 per cent of the strains of staphylococci 
were bacitracin sensitive whereas only twenty- 


TABLE 111 
Bacitracin Penicillin 
Organism 
Resist- | Sensi-| Resist- | Sensi- 
ant tive ant tive 
Staphylococcus... . . 3 3 
21 21 
13 14 
7 
10 35 17 28 
Streptococcus. ...... 4 4 
11 11 
6 6 
I I 
5 17 10 12 
Diptheroids........ 7 de 7 
5 5 
12 7 
Gr. O-Bacilli....... 18 18 
I I 
2 2 
20 I 19 2 
I I 
Gram Bacilli....... 3 3 


eight or 62.2 per cent of this same strain were 
penicillin sensitive. Even though there were 
fewer strains of streptococci studied the per- 
centage results of sensitivity is almost identical 
to those found for staphylococci. Seventy-seven 
per cent of the strains of streptococci were 
bacitracin sensitive whereas only 54.4 per cent 
were penicillin sensitive. In the twelve strains 
of gram-negative bacilli studied only one strain 
was bacitracin sensitive and two strains were 
penicillin sensitive. These results suggest that 
the range of antibiotic activity of bacitracin 
exceeded that of penicillin in the strains 
studied. 

Staphylococcus aureus occurred (Table 1v) 
eight times in pure cultures. In the three cases 
in which it was found in mixed culture it was 
in association with a hemolytic streptococcus 
aureus. Six of the eleven strains were bacitracin 
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sensitive whereas the remaining five strains 
definitely were resistant to bacitracin. The two 
cases of staphylococcic infection which failed 
to respond to bacitracin occurred in those with 
resistant strains. Three of the cases with re- 
sistant staphylococcus had either an excellent 


TABLE Iv 
BACITRACIN SENSITIVITY 
Sensi- |Resist- 

Bacteriology Total 
Hemolytic streptococcus........ 9 8 1 
Non-hemolytic streptococcus. . . 3 2 I 
Gram-negative bacillus......... 4 I 3 

Gram-positive bacillus......... I I 
Acid-fast bacillus.............. I I 


or good response. Inasmuch as no titration tests 
were run on these strains it would not be fair 
to conclude that there is no correlation between 
bacitracin sensitivity and clinical response to 
bacitracin therapy. It is conceivable that these 
resistant strains with a good or excellent re- 
sponse might have shown some sensitivity in 
higher concentration of bacitracin had titration 
tests been performed. 

Hemolytic streptococci were recovered from 
nine infections; in pure culture in only one 
instance. Eight of these nine strains of hemo- 
lytic streptococci were bacitracin sensitive. In 
those cases due to streptococci there were two 
clinical failures; one is a case with a resistant 
strain whereas the other had a _ bacitracin- 
sensitive strain. The one questionable case had 
a bacitracin-sensitive streptococcus in it. 

Even though a laboratory test was run on 
all species of recovered bacteria, the remaining 
species isolated from these cases occur too 
infrequently to warrant more than listing the 
results of the sensitivity test. But reference 
to the one strain of gram-negative bacilli, which 
was bacitracin sensitive, should point out this 
species was a chromogen which produced a 
bright orange or golden yellow pigment. Also, 
in addition to the one of hemolytic influenzal 
reported here, in vitro tests were run on three 
other strains isolated from cases of hemolytic 
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influenzal meningitis. All four strains showed a 
very high degree of sensitivity. 

Table v summarizes the clinical results in all 
of these cases. In eight instances the flora 
contained only bacitracin-resistant organisms 
whereas the twenty-five cases with bacitracin- 
sensitive bacteria include cases with multiple 
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without bacterial studies twelve or 70.5 per 
cent of the cases had an excellent or good 
result. 


CLINICAL RESULTS 


The present report is an analysis of our first 
fifty patients, all of whom were treated par- 


Bacitracin Sensitive 


Bacitracin Sensitive 


Bacteriology of Cases 
Ex- 


cellent 


Good 


Ques- Ex- Ques- 


tionable Failure cellent , tionable Failure 


Hemolytic streptococci................ is 
Non-hemolytic streptococcus. ......... 
Gram-negative bacillus (chromogen)... . I 
Hemolytic streptococcus.............. 2 I 

and 
Hemolytic streptococcus. 2 

and 
Hemolytic streptococcus.............. 

and 
Gram-positive bacillus................ 
Non-hemolytic streptococcus.......... 1 

and 
Gram-negative bacillus................ 
Hemolytic streptococcus.............. 


and 
Non-hemolytic streptococcus.......... 
Hemolytic streptococcus.............. 1 


Bacillus tuberculosis.................. 


flora in which one or more but not all of the 
bacteria were also bacitracin resistant. The one 
failure in the group caused by bacitracin- 
sensitive organisms occurred in the case of 
subacute bacterial endocarditis. Hemolytic 
streptococcus and a_ non-hemolytic strepto- 
coccus both sensitive to bacitracin were iso- 
lated in this case. Temporary sterilization of 
the blood stream occurred but there was recur- 
rence of the organisms in the blood stream with 
a subsequent fatal outcome. The comparison of 
the clinical results in the two groups shows that 
there was a good or excellent result in 72 per 
cent of the cases as only 37.5 per cent of the 
cases demonstrated such clinical improvement 
in the bacitracin-resistant group. In those cases 
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enterally with bacitracin. All but three of these 
cases are concerned with treating infections in 
surgical patients. Table vi lists the cases accord- 
ing to the clinical diagnosis as well as giving the 
clinical response in each type of infection. Even 
though in each type of infection the numbers of 
cases are too few for statistical analysis, the 
results are definite enough to permit a few 
generalizations. The response following par- 
enteral bacitracin in thirty-three or 65 per cent 
of the cases was classified as either excellent or 
good. There were only six or 12 per cent which 
were considered failures in that the lesion failed 
to show improvement or continued to get 
worse while under treatment. The eleven cases 
listed as questionable are those in which there 
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was improvement but this could not necessarily 
be attributed to bacitracin or any other single 
factor in the therapy. It is probable that some 
of these were benefited by bacitracin but the 
clinical response was not striking enough to 
warrant such a definite clinical conclusion. 


spite of insufficient bacteriologic studies the 
response in the eleven patients successfully 
treated with bacitracin was very definite and 
gratifying. 

The next largest group of infections is com- 
prised of ten cases of deep tissue abscesses. In 


TABLE VI 
CLINICAL RESULT 
Result 
Excellent Good Failure 
Total 
Diagnosis No. of 
Cases 
Per Per Per Per 
No. cent No. cent No. cent No. cent 
10 4 | 40.0] 2 20.0 | 3 30.0 I 10.0 
Infection, accidental wound................ 7 4 | $§7-2 I 441 3 
Infection, operated wound................. He ne I 25.0] 2 50.0 I 25.0 
x 50 | 19 | 38.0 | 14 28.0 | 11 22.0 6 12.0 


There were thirteen cases of cellulitis with 
associated regional lymphangitis and lym- 
phadenitis. In four of these there was minimal 
abscess formation. The response was either 
excellent or good in eleven of these cases, ques- 
tionable in 1, whereas the remaining case failed 
to improve under treatment. It is impossible to 
correlate the relation of clinical response to 
bacteriologic studies in this group for in seven 
cases no cultures were obtainable. Also, from 
one of the cases showing a good response, a 
bacitracin-resistant strain of hemolytic staphy- 
lococcus aureus was recovered. It is therefore 
not reasonable to assume that the seven cases 
in which bacteriologic studies were not made, 
and in which the clinical response was very 
satisfactory, were all caused by susceptible 
strains of bacteria. Bacteriologic studies were 
made in the case in which the response was 
doubtful as well as in the case which failed to 
respond. In the former there was no growth, 
whereas in the latter a bacitracin-resistant 
hemolytic streptococcus was recovered. In 


six or 60 per cent of these the results of therapy 
were very satisfactory whereas in three the 
result was questionable. The one failure was in 
a diabetic with a deep abscess of the thigh in 
which the culture grew out of a bacitracin- 
resistant non-hemolytic streptococcus and a 
yeast. In two of the three cases in which the 
clinical response was doubtful the organisms 
recovered were sensitive to bacitracin, whereas 
in the remaining case the organisms were re- 
sistant. One of the questionable cases was of 
multiple axillary abscesses in a patient who was 
sensitive to penicillin. The Staph. aureus re- 
covered from these abscesses was penicillin 
resistant and bacitracin sensitive. In this case 
the patient experienced considerable pain at 
the site of infection and refused therapy before 
an adequate trial could be completed. However, 
there had been some improvement at the time 
therapy with bacitracin was discontinued. 
The four cases of furunculosis and the three 
cases of carbunculosis will be discussed to- 
gether, forming a series of seven cases which 
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have many similarities in regard to etiology 
and type of infection, differing mainly as to 
degree of infection. The response to bacitracin 
therapy was excellent in two cases of furuncu- 
losis and good in the remaining five cases.” 

Inasmuch as the etiologic species was the 
same for all of these cases, and also the simi- 
larity of the pathologic condition in each case, 
the result in these seven cases of staphylococcal 
infection suggests that bacitracin might prove 
to be the antibiotic therapy in similar infection. 

The cases of accidental wound are cases of 
trauma which developed an infection. In three 
instances the infection was characterized by 
cellulitis and lymphangitis suppuration. No 
culture was obtainable from these cases and 
the response was excellent in two and ques- 
tionable in one case. In the remaining four cases 
of accidental wound infection, three had a 
mixed flora with at least one of the species in 
each wound being susceptible to bacitracin. 
Three of these cases had an excellent response 
to bacitracin, whereas in the other case the 
response was good. 

There are too few cases in each of the remain- 
ing types of infection treated in this series to 
warrant more than pointing out certain inter- 
esting features in isolated instances. 

The two cases of infection following an injury 
sustained by a human bite responded so quickly 
to bacitracin that it should not be passed over. 
In both instances the process was well advanced 
and at the time of admission surgery seemed 
inevitable. Within forty-eight hours both infec- 
tions were well under control and no surgery 
was necessary to effect the final cure. This is 
more than suggestive of the fact that local and 
parenteral bacitracin therapy is of value in 
handling these infections. 

The case of hemophilic influenzal meningitis 
had many interesting features. The bacillus 
recovered was bacitracin susceptible as had 
been other strains studied. At the time baci- 
tracin therapy was instituted all other forms of 
accepted therapy had failed. There was a com- 
plete block of the spinal fluid at the ventricle 
requiring intraventricular administration of 
bacitracin. This was done once a day without 
any evidence of an untoward reaction. In spite 
of therapy, the patient’s condition did not im- 
prove. There is no question that at the time 
bacitracin therapy was instituted the disease 
process had advanced to such a stage that the 
eventual fatal outcome was anticipated. The 
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in vitro studies of bacitracin and Hemophilus 
influenzae have demonstrated a very high 
degree of sensitivity of all strains studied. Even 
though the evidence is only suggestive that 
intrathecal and parenteral bacitracin might be 
a valuable adjunct in the therapy of hemophilic 
influenzal meningitis, a clinical trial in less 
complicated cases than the one mentioned 
might justifiably be carried out under con- 
trolled conditions. 


SUMMARY 


1. Bacitracin was administered parenterally 
as the antibiotic in the fifty cases reported. 

2. In thirty-four or 68 per cent of these cases 
the clinical response to bacitracin was so favor- 
able that in nineteen cases it was classified as 
excellent and in the remaining fifteen good. 

3. There were ten cases in which the infec- 
tious disease was not affected by bacitracin 
therapy. Thesc are considered failures and com- 
prise 20 per cent of the cases. 

4. In seven cases it was equivocal as to 
whether or not bacitracin influenced the clinical 
course. 

5. In sixteen or 32 per cent of the cases a 
toxic reaction developed. The toxic reactions 
consisted of albuminuria alone in six cases and 
albuminuria plus occasional red blood cell, cast 
of epithelial cell. As determined by blood chem- 
ical studies and urine analysis all signs of 
toxicity cleared when the drug was stopped. In 
one instance a patient showed an elevated blood 
urea nitrogen, which cleared with expectant 
therapy. Local reactions manifested by pain 
and induration at the site of infection were 
present in most of the cases. There was no cor- 
relation between toxicity and size of dose, dura- 
tion of therapy, type of infection or lot of drug 
used. All toxic reactions were considered not to 
be severe enough to warrant discontinuing 
therapy in any case. 

6. Bacteriologic studies were made in thirty- 
three cases. In those infections with bacitracin- 
sensitive organisms 72 per cent of the twenty- 
five cases had an excellent to good result; 
whereas in those cases with resistant organisms, 
only three or 27.5 per cent could be so classified. 
In the sixteen cases which were unsuitable for 
or from which it was impossible to obtain 
material for bacteriologic study twelve or 75 per 
cent had good or excellent results. Most of these 
cases were cases of cellulitis or lymphangitis. 

Titrations of resistant strains might possibly 
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have demonstrated that the organisms in these 7. Under controlled conditions bacitracin, 
cases with excellent to good results were sensi- even though with its mild toxic factor, is a use- 
tive to bacitracin in higher concentration than ful antibiotic in treating infectious disease 
those used in the test. The significance of this is caused by bacitracin-sensitive organisms. 

all important and self-evident. Consequently, 
on all new cases the sensitivity of all bacteria 
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RELATIONSHIP OF WEATHER TO POSTOPERATIVE 
PHLEBOTHROMBOSIS* 


MictiAEL NEwTON, M.D. 
Philadelphia, Pennsylvania 


HLEBOTHROMBOSIS and pulmonary 
Pirsbotism are important and troublesome 

complications of operations. Among the 
many factors which are concerned in the 
development of these conditions the exact 
part played by the weather presents an interest- 
ing problem. 

Broad climatic and seasonal observations 
have shown that thrombosis is more frequent 
in the colder Northern part of the United 
States than in the warmer southern part.! Allen, 
Linton and Donaldson found that 33 per cent 
of their cases of thromboembolism occurred in 
three winter months? whereas Ochsner and 
DeBakey found that postoperative thrombosis 
was more frequent in the spring and fall. 

Specific analysis of weather factors has been 
applied chiefly to the study of pulmonary 
embolism since the occurrence of a large 
embolus is a definite event whose time can be 
recorded. Studies in Europe*~’ have shown that 

pulmonary emboli are definitely associated 
with the passage of meteorologic fronts or 
storminess. In this country DeTakats, Mayne 
and Petersen found that emboli tended to occur 
on days that were colder than normal.’ Throm- 
bosis, usually in the deep veins of the leg, 
precedes the detachment of emboli, and on 
theoretic grounds weather might seem to be 
connected more with the development than 
with the detachment of the clot which may also 
be due to mechanical factors. However, the 
time of onset and the diagnosis of phlebo- 
thrombosis are often so indefinite that exact 
meteorologic relationships are difficult to 
determine. The present study is a preliminary 
attempt to investigate such relationships. 


METHODS AND RESULTS 


The study covered all cases of postoperative 
thrombosis of the deep veins of the leg seen on 
the general surgical, gynecologic, neurosurgical 
and urologic services of the Hospital of the 
University of Pennsylvania from January 1, 


1949, to December 31, 1949. The total number 
of cases was sixty-six. The diagnosis was con- 
sidered established if the resident staff thought 
it definite enough to include as a postoperative 
complication on the diagnosis sheet. Each case 
was paired with a control case in which the 


TABLE 1 
COMPARISON OF THROMBOSIS AND CONTROL CASES 


Throm-| Con- 
bosis trols 
Percent-| Percent- 


age age 


Preoperative history of findings of 
venous disease in legs 
Poor general condition preopera- 


Spinal anesthesia alone 
General anesthesia alone 


Hypotension during operation 
Any early postoperative complica- 


patient was operated upon during the same 
year and was as nearly alike as possible in age, 
sex, diagnosis and type of operation. If there 
were several different parallel cases, one was 
chosen by lot. 

The similarity of the matched cases was 
shown by the fact that the sex was the same in 
QI per cent, the ages were within five years of 
each other in 79 per cent, the diagnosis was the 
same in 95 per cent and the operation was of 
essentially the same type and severity in 96 
per cent. In Table 1 the two groups are com- 
pared in respect of certain factors which might 
predispose to thrombosis. No particular differ- 
ences are seen. 

The relationship of weather to thrombosis 
was studied in three ways: (1) seasonal inci- 
dence, (2) the occurrence of definite transient 
weather patterns before the onset of thrombosis 
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and (3) the changes in specific meteorologic 
factors on the day of thrombosis. 

Table 11 shows that the highest number of 
cases occurred in the months of March, 
November, October and February, and in the 
spring and fall as compared to summer and 
winter. 
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modified in a very complex fashion by daily 
variations in these factors, by changes in the 
strength and direction of the front and by 
other fronts. One of the most characteristic 
changes during a frontal passage is that of 
barometric pressure, and in order to reduce the 
frontal passage to specific measurable terms 


TABLE II TABLE III 
INCIDENCE OF POSTOPERATIVE PHLEBOTHROMBOSIS RELATION OF TROUGHS OF BAROMETRIC PRESSURE 
IN 1949 TO THROMBOSIS 
Thrombosis Series Control Series 
Season Months Percentage Totals 
of Cases 
Season 
No. of} Trough | Present, | No. of| Trough | Present, 
Cases No. Per cent | Cases No. Per cent 
March 17 
April 8 > Winter 
May 4 29 and 
ee June 4 3 summer| 24 6 25 35 7 20 
July 4 —_— 
August 9 17 fal 
ae ae 23 55 28 13 46 
September 6 
October 14 Me: Total....| 66 20 44 63 20 32 
November 15 35 
Decem 6 . 
— cag it was decided to use the barometric pressure 
February a 19 as a primary indication of the changes accom- 
panying the front. 


The most frequent transient weather pattern 
in the northeastern part of the United States 
is the passage of a front. Frontal passages 
occur most frequently in the spring and fall and 
are largely responsible for the characteristic 
storminess of this region. 

Since fronts are related to the occurrence of 
pulmonary emboli, it seems reasonable to 
suppose that they may also be related to 
thrombosis. Various types of frontal passage 
are described; a very frequent and character- 
istic type consists of a “‘warm’”’ component 
followed with a ‘“‘cold” component. The 
weather changes occurring during this kind of 
frontal passage may be represented sche- 
matically as follows: 


First | Second | Third 

Day | Day | Day 
Barometric pressure........... falls | rises | rises 
rises | falls | falls 


Rain frequently occurs at the end of the first 
day or the beginning of the second. Changes in 
cloud formation and wind direction and velocity 
also occur. These idealized changes may be 


Meteorologic data were obtained from the 
original records of the U. S. Weather Bureau 
in Philadelphia. Readings of barometric pres- 
sure, dry bulb temperature, relative humidity 
and precipitation made at southwest airport 
in Philadelphia daily at o1.00 hours, 07.00 
hours, 13.00 hours and 19.00 hours were used. 
The changes in barometric pressure which were 
considered to be significant were a “trough,” 
characterized by a fall of at least 0.15 inch 
followed rapidly with a similar rise. To qualify 
for inclusion the rise in pressure had to start 
after 13.00 hours on the second day before the 
day on which the thrombosis occurred (or the 
same postoperative day in the control series) 
or before 19.00 hours on the day of the throm- 
bosis. In almost all cases there was no difficulty 
in picking out these changes and they were 
usually greater than 0.20 inch. When there was 
doubt as to the presence of a trough, evidences 
of the passage of a front was sought from the 
other meteorologic data. If doubt still re- 
mained, no change was considered to have 
occurred. These results are shown in Table 111. 
More troughs of barometric pressure occurred 
in the thrombosis cases than in the controls 
irrespective of the season of the year. 

The temperature changes accompanying the 
rise in barometric pressure were obtained by 
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averaging the four readings before and after 
the bottom of the trough and calculating the 
differences. Sixty-nine per cent of the rises in 
pressure in the thrombosis series and 60 per 
cent in the control series were accompanied 
with a fall in temperature. 

Corroborative evidence for these findings 
was obtained from a study: of the changes in 


TABLE Iv 
RELATIONSHIP OF CHANGES IN BAROMETRIC PRESSURE, 
MEAN TEMPERATURE AND RELATIVE HUMIDITY TO 
DAY OF THROMBOSIS 
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metric pressure, a fall in temperature and a fall 
in relative humidity, tended to occur more 
frequently in the thrombosis cases than in the 
controls. The differences were most marked on 
the actual day of thrombosis. 

Although the individual differences observed 
were not statistically significant, the trend of 
the findings suggests that postoperative phlebo- 


TABLE Vv 
RELATIONSHIP OF CHANGES IN BAROMETRIC PRESSURE, 
MEAN TEMPERATURE AND MEAN RELATIVE HUMIDITY 
TO DAY OF OPERATION 


Percentage of Cases 
in Which Weather 
Factor Was Present 


Weather Factor 
Days 


Percentage of Cases 
in Which Weather 
Factor Was Present 


Weather Factor 
Day 


Rise in barometric pressure more 
than 0.09 inch 


42 33 37 
Fall in temperature more than 
4°F. 
18 30 27 
Fall in relative humidity more 
than 9% 
os 20 35 21 


Rise in barometric pressure more 
than 0.09 inch 


38 30 34 
Fall in temperature more than 
4°F. 
Fall in relative humidity more 
than 9% 


individual meteorologic factors in relation to 
the day of thrombosis, using slightly different 
methods. Daily changes in barometric pressure 
were calculated from the readings made at 
01.00 hours. Changes in temperature were 
obtained by averaging the maximum and 
minimum temperatures for each day and cal- 
culating the changes from day to day. Changes 
in relative humidity were obtained by aver- 
aging the four readings obtained on each day 
and calculating the change from the previous 
day. The results of this study are shown in 
Table 1v. The day before and the day after the 
thrombosis (or the same postoperative day in 
the control series) were included since daily 
changes were studied. The day of the throm- 
bosis is called 0, the day before —1 and the day 
after +1. The three elements of the second 
part of the frontal passage, i.e., a rise in baro- 
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thrombosis is associated with the previous 
passage of meteorologic fronts. In particular 
weather changes characteristic of the second 
part of the frontal passage occurred in relation 
to the day of thrombosis. It is likely that a 
larger study would show up these differences 
more clearly. 

The relationship of weather to the day of 
operation was also investigated in both the 
thrombosis and the control series. Here the 
differences were smaller in amount and in- 
constant in direction so that no definite trend 
could be seen. A frontal passage occurred before 
the day of operation in 45 per cent of the 
thrombosis series as compared with 35 per cent 
of the controls. This difference was not borne 
out by the changes in individual meteorologic 
factors. The elements of the second part of the 
frontal passage tended to occur slightly less 
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frequently in the thrombosis series than in the 
controls. The data suggest that the weather 
at the time of operation is of little importance 
as far as the later development of phlebo- 
thrombosis is concerned. (Table v.) 


COMMENTS 


It is worth while to examine the possible 
ways in which these weather changes may 
affect the formation of clots in the leg veins. 

The effects of changes in barometric pressure 
or relative humidity pressure on thrombosis 
have received very little attention, probably 
owing to the difficulty of isolating these two 
factors and of reproducing the changes experi- 
mentally. Halse® found the hyperprothrombi- 
nemia was present when the barometric pressure 
was low and thought that this might predispose 
to thrombosis. Stahlit found that extremes of 
humidity were present on the days on which 
pulmonary emboli occurred but this was 
probably associated with the general storminess 
he observed on those days. These fragmentary 
results indicate the inconclusive nature of the 
work in this field. 

The effect of cold on thrombosis is more 
clearly understood. Experimental exposure to 
cold has two chief effects on the cardiovascular 
system, namely, constriction of blood vessels 
and reduction in blood volume. It is probable 
that constriction of blood vessels, particularly 
of arterioles, decreases and slows the blood flow 
to the leg, but exactly how much and how 
quickly this affects the deep veins is not known. 
Under experimental conditions a fall of tem- 
perature of about 22 degrees with a correspond- 
ing fall in humidity produced a decrease of 10 
to 15 per cent in the circulating blood volume." 
Such a decrease in blood volume probably 
causes an increase in blood viscosity and of 
necessity involves a reduction in the capacity 
of the vascular bed. It is possible, as Scott, 
Bazett and Mackie suggest,!! that the deep 
veins show a gradual increase in constriction 
as the blood volume falls in response to cold 
and that this, combined with increased blood 
viscosity, may predispose to thrombosis. 

However, it is questionable how effective 
the observed changes in temperature were. 
The fall in external temperature occurred 
slowly and was relatively small in amount; in 
fact it was rarely greater than 10°F. and was 
usually less than the normal diurnal variation. 
Further, the environmental temperature inside 
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the hospital was probably even more constant 
than this with the exception of chance varia- 
tions due to drafts of cold air or failure of the 
heating plant. It is possible either that changes 
in temperature smaller than those described 
as being effective experimentally may produce 
a fall in blood volume or that changes in tem- 
perature combined with changes in other 
meteorologic factors affect blood volume or the 
veins in some unknown manner. 

An interesting sidelight on the whole problem 
is the question of the psychologic effect of 
changes in weather upon individuals. Naide'? 
found that emotional factors increased vaso- 
spasm in the legs. It is possible that changes in 
weather may produce emotional changes which 
combined with the psychologic trauma of 
operation may so affect the tone in the veins 
of the legs as to predispose to the formation of 
clots. 


SUMMARY AND CONCLUSIONS 


1. A preliminary study was made of the 
relationship of weather to sixty-six cases of 
postoperative thrombosis of the deep veins of 
the leg seen on the general surgical, gynecologic, 
neurosurgical and urologic services of the Hos- 
pital of the University of Pennsylvania during 
the year 1940. 

2. Phleobthrombosis occurred more fre- 
quently in the spring and fall than in the sum- 
mer and winter. 

3. The passage of a meteorologic front, char- 
acteristic of this region, occurred more fre- 
quently before the day of thrombosis than 
before the same postoperative day in a control 
series. 

4. The components of the second part of 
such a frontal passage, i.e., a rise in barometric 
pressure, a fall in temperature and a fall in 
relative humidity, occurred more frequently in 
relation to the day of thrombosis than to the 
same postoperative day in the control series. 

5. Weather appeared to bear no definite 
re:ationship to the day of operation. 

6. The possible pathologic physiology of 
these changes is discussed. 
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SPONTANEOus rupture of the esophagus is very rare; and when it does 
occur, it is often mistaken for a perforated gastric ulcer and consequently 
an abdominal instead of a thoracic incision is made. If the patient has 
cervical emphysema and pneumothorax in addition to severe upper abdom- 
inal pain and bloody vomitus, the diagnosis of ruptured esophagus can be 
suspected and x-rays ought to confirm the diagnosis. Prompt surgical 
intervention to repair the wound is the treatment of choice. Antibiotics, 
fluids and transfusions are also important postoperative procedures that 
help for a successful result. (Richard A. Leonardo, M.D.) 


June, 1951 


397, 1945. 8. pETaKkats, G., Mayne, A. and Petersen, W. F. 
3. Raetric, H. and Neuts, E. Die Meteorotopie der Meteorologic factor in pulmonary emolism. 
Lungenembolie, uter besonderer Berucksichtig- Surgery, 7: 819, 1940. 
ung der Arbeitsmethode. Ztschr. f. klin. Med., g. Hatse, T., Jr. and Quennet G. Klimatische 
138: 242, 1940. Einflusse en der Thrombogenese. Deutsche med. 
4. StaHii, W. Thrombose und Lungenembolie in Webnscbhr., 73: 125, 1948. 
ihren Beziehungen zu Witterungsvorgangen fur 10. SPEALMAN, C. R., Newton, M. and Post, R. L. 
die Hohenlage von Davos. Schweitz. med. Influence of environmental temperature and 
Webnschr., 72: 321, 1942. posture on volume and composition of blood. 
5. REIMANN-HunNzIKER, G. Ueber den Einfluss der Am. J. Physiol., 150: 628, 1947. 
Sonnentatigkeit auf die Todlichen Lungen- 11. Scott, J. C., Bazetr, H. C. and Mackie, G. C. 
embolien. Helvet. med. acta, 10: 403, 1943- Climatic effects on cardiac output and circulation 
6. Scumipt-BiLFINGER, E. Pulmonary embolism in in man. Am. J. Physiol., 129: 102, 1940. 
gynecologic and obstetric patients during years 12. Naive, M. Test for vascular tone in humans and its : 
1936-41; meteorology evaluation. Monatschr. f. application to study of vascular diseases with 
Geburtsch. u. Gynék., 118: 45, 1944. special reference to etiology and prevention of 


7 
; 
— 
3 
‘ 
ie 


PRIMARY CARCINOMA OF THE FEMALE URETHRA 
WITH METASTASES* 


J. S. EtseNsTAEDT, M.D. 
Chicago, Illinois 


cases of primary carcinoma of the fe- 

male urethra I was stimulated to in- 
quire into the various phases of this pathologic 
entity with the hope of learning something 
tangible and conclusive, especially from the 
point of view of treatment. The literature was 
not too informative but expositions of certain 
phases of carcinoma metastases in general were 
enlightening. In this brief contribution the 
attempt will be made to bring into focus some 
of the pertinent data and an opportunity will 
be given for discussion of the treatment now in 
vogue and of anticipated modes of treatment 
in light of the increasing safety and improved 
technical methods in radical surgery of cancer. 

Counseller’s introductory sentence in his 
article published in 1935 was, ‘‘Since carcinoma 
seems to be increasing actually and relatively, 
it is surprising that so few cases of carcinoma 
of female urethra are reported.” This statement 
is just as relevant today as it was then. 

There are two main types of carcinoma of the 
female urethra, namely, the vulvo-urethral 
type in which the lesion has its origin in the 
squamous cell epithelium of the vulva and then 
progresses to involve the urethral meatus and 
tube, and carcinoma which begins in the 
urethra per se. In the latter type, with which 
we are presently concerned, there are two main 
subtypes, the ulcerative which first manifests 
itself as a malignant ulcer usually in the floor 
of the urethra and the indurative subtype 
which occurs as a periurethral induration along 
part or along the entire course of the urethra. 
This is the less common form and ulceration 
if it occurs at all is a late manifestation. The 
three cases, the basis of this paper, all belonged 
to this latter type and in each instance had been 
present many months. The vulvo-urethral type 
is of much greater malignancy than true 
urethral cancer. 

Carcinoma of the urethra is more common in 
women than in men, the proportion being 
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approximately five to three. There are some- 
what over 262 reported cases in women and 
153 cases reported in men. Vulvo-urethral 
carcinoma occurs more frequently, as previ- 
ously stated, than true urethral carcinoma. 
Lynch reported 677 cases whereas a survey a 
year later by Culver and Forster revealed only 
120 cases of the true urethral type. Of 43,000 
admissions to the Sloane Hospital one case of 
carcinoma of the female urethra was found. 
In advanced cases obviously the exact origin 
cannot be determined but the great majority 
at the external urethral meatus belong to the 
vulvo-urethral type. It has been stated that all 
types of urethral carcinoma in women represent 
0.16 per cent of gynecologic malignancy. 

The average age for the entire series is fifty- 
three plus years; most of the patients were 
postmenopausal. The youngest reported case 
occurred in a woman aged _ twenty-seven 
(Watson). 

The pertinent histology of the urethral mu- 
cosa may be briefly stated. The distal two- 
thirds of the urethra are lined with squamous 
epithelium similar to that of the vagina. The 
lming of the proximal one-third gradually 
merges into the vesical type of epithelium, 
namely, the transitional cell variety. The ac- 
cessory glands of the urethra are lined with 
columnar epithelium of the secreting type. 
Occasionally the entire lining epithelium is of 
the squamous type. 

Lymphatic vessels are numerous in the sub- 
mucosa and drain into the inguinal nodes from 
the distal portion and into the deep pelvic nodes 
from the proximal portion. These latter are 
the external and internal iliac nodes and the 
hypogastric nodes and sometimes drain into 
the node at the promontory of the sacrum. 
(Fig. 1.) 

The gross pathology was discussed briefly 
under the discussion of the various types met 
with in this location. Microscopically these 
neoplasms are found to be of varying types 
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although the lack of exact histologic data in 
many of the reports makes an exact statistical 
statement impossible. Squamous cell carcinoma 
is most frequent. Columnar cell type, both 
simple and adenocarcinoma, is encountered. 

Mucoid carcinoma, transitional cell and un- 
differentiated types all occur. Of the report of 
twenty-seven cases fully reported squamous 
cell carcinoma occurred twelve times, colum- 
nar cell (four of which were adenocarcinoma) 
occurred ten times and undifferentiated cell 
types occurred five times. 

Metastases occur frequently and about one- 
third of the patients first seeking consultation 
already present enlarged inguinal nodes. At 
this point it may be well to discuss some gen- 
eral data in regard to the modern point of view 
on lymphatic extension of carcinoma. Gray in 
an excellent contribution on lymphatic spread 
of carcinoma states that the mode of spread of 
cancer to the lymph nodes is generally by 


means of lymphatic emboli of cancer cells - 


carried along in the lymph stream. (Figs. 2 and 
3+) 
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3 
Fic. 2. Microprojection showing (A) lymph node with large deposit of carcinoma, (B) dilated lymphatics, (c) newly 
developed gland tissue. (From Gray, J. H., Brit. J. Surg., 26: 480, 1939.) 


Fic. 1. Shows the lymph drainage from the cunieal 


and urinary tracts of the female. (From HA.san, J. 
and Seitz, L. Biologie und Pathologie des Weibes, 
pages 398 and 399. Wein, 1924. Urban & Schwarzen- 


berg.) 


Cancer-cell emboli 
in lumen of lymphatic 


Thorotrast injected into. 
a deep breast lymphatic 


Fic. 3. Photomicrograph showing cancer emboli in deep lymphatic which has been injected with thorotrast. (From 


Gray, J. H. Brit. J. Surg., 26: 481, 1939.) 


Cancer cells generally do not remain for any 
length of time within the lumen of a lymph 
vessel; that is, the spread of cancer cells by 
their growth as cords in the lumen is an unusual 
phenomenon in cases of operable carcinoma. 
The relative rarity of lymphatic emboli seen 
in microscopic sections may be due to the 
rapidity of their removal or escape and not to 
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the infrequent occurrence of lymphatic embol- 
ism. This statement is, I believe, debatable. 
On the grounds of anatomy and physiology 
the focal lymph nodes will be the first and most 
likely seat of carcinoma metastases. However, 
subsidiary and collateral nodes may also be 
involved although it is to be expected that 
this will follow later than the involvement of 
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the regional nodes. In support of this by careful 
scrutiny and analysis Gilchrist concludes that 
the lymphatic spread of carcinoma is primarily 
embolic and that the nodes where the emboli 
lodge prevent further spread until the node is 
overwhelmed by carcinoma. Further embolic 
spread is through the collateral lymph channels, 
each new node involved tending to make a 
longer channel for new emboli to travel. Spread 
from one node to another is not common, at 
least when the lesions are seemingly operable. 

Metastatic nodes in the inguinal region are 
usually the site of bacterial invasion frequently 
evidenced only by glandular hyperplasia. 

The subjective symptoms in early cases of 
urethral carcinoma are usually so slight as to 
be overlooked or ignored by the patient. There 
is not much discomfort and even when the 
process is well advanced and severe symptoms 
appear patients commonly delay seeking advice 
so that extension to the bladder, vagina or 
lymph nodes may have already occurred by the 
time the patient is seen. The most common 
early symptoms are painful micturition, diffi- 
cult urination or retention and bleeding, espe- 
cially at the time of urination and also at other 
times in lesions projecting from the urethra. 
The symptoms in order of their occurrence are: 
dysuria or retention, 60 per cent; hematuria, 
40 per cent; tumor at meatus, 40 per cent; pain, 
40 per cent; frequency of urination, 20 per cent; 
and watery discharge from meatus, 20 per cent. 

There is practically no difficulty in diagnosis 
if the history, palpatory and urethroscopic find- 
ings are characteristic. However, if the data are 
not clear-cut but ambiguous, the following must 
be ruled out: primary lesion of syphilis, other 
venereal ulcers, granuloma inguinale, lympho- 
granuloma venereum, tuberculosis, strictures 
and other chronic inflammatory conditions. 

Local tenderness is often present and dys- 
pareunia occurs in the presence of the more 
superficial growths. Some patients call atten- 
tion to the presence of a swelling in the region 
of the urethra or even in the groin when 
inguinal metastases have occurred. In the 
majority of patients when first seen although 
the complaints are of short duration the patho- 
logic condition represents an advanced stage 
of the disease. 

Objective findings usually lead to correct di- 
agnosis. In some instances the lesion may be 
seen projecting from the urethral meatus and 
in the infiltrative type one may readily palpate 
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per vaginam a cord-like thickening along the 
entire or partial course of the urethra. The ul- 
cerative type may be recognized by urethro- 
scopic examination done under anesthesia in 
which instance biopsy can be taken with biopsy 
forceps. 

Enlarged inguinal lymph nodes are present 
in from one-fifth to one-third of patients seen 
at first examination. This enlargement may be 
due to secondary infection of the neoplasm 
rather than to metastasis. Carcindma of the 
urethra grows slowly. 


CASE REPORTS 


Case 1. B. W., a female aged sixty-eight, 
was seen in 1936 because of considerable 
difficulty in urination and painful and frequent 
urination which had been present for two and a 
half years. She had seen several physicians and 
one urologist without obtaining relief. She had 
borne four children. Other data in her history 
were not significant other than the statement 
that her father had died of carcinoma of the 
gastrointestinal tract. There was no history of 
discharge from the urethra and no hematuria. 
Palpation of the urethra, even without a sound 
in place, disclosed a cord-like induration along 
the entire course. The urethra admitted a No. 
12 soft rubber catheter with difficulty. The 
bladder urine was turbid and contained many 
leukocytes and bacteria. It was evident that 
this patient had a proliferative infiltration along 
the course of the urethra. There was no enlarge- 
ment of the inguinal glands detectable at this 
time. 

Treatment consisted of the application of 
radium element incorporated into a mold of 
the vagina and left in situ for forty-eight hours. 
The immediate examination of this patient and 
subsequent examination at three-month inter- 
vals indicated a very marked improvement in 
the status of the urethra with increased ease in 
urination and widening of the urethra. The pro- 
liferative and indurative sclerosis along the 
urethra had disappeared and there was no 
longer any pain or discomfort associated with 
the act of urination. 

This patient was followed up for only twenty- 
seven months and then contact was lost. The 
end result or even the five-year result is un- 
known. It may be stated parenthetically that 
the diagnosis had not been made by the first 
consultant who according to the patient’s 
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Fic. 4. Microphotograph showing 
metastases to the inguinal lymph 
node. 


node. 
statement had had his assistant pass the 
cystoscope. 

Caseu. A.O., a female aged sixty-two who 
had borne one child, complained bitterly of 
dysuria and difficulty in emptying her bladder. 
This condition had become increasingly severe 
over a period of 24 to 26 months. There was no 
history of bleeding nor of discharge from the 
urethra. There had been no loss in weight dur- 
ing these two years. The patient had consulted 
her doctor who promptly diagnosed the prob- 
able presence of carcinoma of the urethra. This 
diagnosis I believed could readily be confirmed 
on the palpatory findings alone, in the presence 
of a very markedly narrowed urethra. No biopsy 
was taken. It may be here interpolated that 
other data in her history were not relevant to 
the present condition. 

In this instance the treatment consisted of 
the implantation of radium element around 
the entire urethra. A Foley catheter was left 
in place for one week both during and after the 
radium therapy. The immediate result was 
startling; all difficulty in urination disappeared 
and the periurethral induration was no longer 
palpable. This happy condition was observed 
both by the radiologist and myself for thirty- 
four months postoperatively. 

Exactly thirty-four months after leaving the 
hospital the patient presented herself with left 
inguinal node enlargement which she stated 
was “smaller than it had been.” Palpable 
inguinal nodes were readily discerned having a 
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Fic. 5. Another region of the meta- 
static tumor within the lymph metastatic carcinoma within the 


Fic. 6. Higher magnification of 


node. 


diameter of at least 4 by 244 cm. It was decided 
that these should be removed for microscopic 
study. (Figs. 4, 5 and 6.) It is to be noted that 
the greater part of the node is transformed into 
cancer cells, most of which are of transitional 
type, although some show tendency to pearl 
formation and other characteristics of squam- 
ous cells. The cremaster muscle also showed 
definite infiltration with cancer cells. It is 
entirely possible if not probable that this pa- 
tient who now appears to be in excellent general 
health and whose urethra is seemingly normal 
both functionally and to all methods of exami- 
nation has deep seated pelvic nodal metastases. 
She has had one course of deep radium bomb 
therapy directed to the inguinal area. The 
removal of the inguinal lymph nodes was 
followed by infection with hemolytic strepto- 
cocci and Bacillus proteus, but healing was 
fairly rapid and complete. 

Case mi. R. O. B., a female aged fifty- 
seven, was seen in February, 1947, complaining 
of moderate difficulty in uration which had 
been present for eighteen months. She had 
noticed occasional minimal terminal hematuria 
and when cleansing herself after voiding noted 
the occasional presence of blood. 

Examination revealed a cord-like induration 
of the entire urethra and a narrowing of the 
meatus so that it would admit only a No. 12 
soft rubber catheter. No inguinal nodes were 
palpable. The urine contained many pus cells 
and bacteria, chiefly Bacillus coli and gram- 
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positive cocci, and an occasional red blood cell. 
Although the meatus was narrowed, there was 
no tumor presenting from the orifice and the 
adjacent vaginal mucosa showed no departure 
from normal. Biopsy was not obtained. 

Under general anesthesia the urethra was 
dilated and radium needles were placed around 
the entire circumference of the urethra. A No. 
16 French catheter was left in place. The 
radium deposit was slightly under 1,800 mg. 
hours. In this case prophylactic radiation to the 
inguinal lymph nodes was done. 

Examination six months postoperatively 
showed that all the induration had disappeared 
from the urethra and there were no palpable 
nodules along its course. There was no enlarge- 
ment of the inguinal lymph nodes. The patient’s 
condition appeared to be satisfactory. Obvi- 
ously, the case is too recent to draw any 
definite conclusions as to the outcome. 

The treatment which was followed in two of 
the three cases under our care is described as 
follows: Seventeen milligrams of radium in 
needles containing 2 and 3 mg. each were 
inserted clockwise around and parallel to the 
long axis of the urethra and into the anterior 
wall of the vagina. The insertion was done 
under general anesthesia and each needle was 
sutured in place. A catheter was introduced 
preoperatively into the urethra and left in 
place after the removal of the needles to pre- 
vent any obstruction of the urethra itself. The 
needles were removed after four days after a 
total of 1,635 mg. hours was given. Ten days 
after removal of the radium needles the for- 
merly hard infiltration was materially softer 
and the radiation reaction in the form of a mild 
inflammation of the mucous membrane was 
present. The postoperative radiation consisted 
of 1,700 r given in 50 cm. distance under 1 mm. 
of copper and 14 mm. of aluminum filtration 
under 200 Kv. The field size was 10 by 15 cm. 
This treatment has at this moment the support 
of excellent surgeons in this field and is followed 
in some large and progressive clinics. 

In general there are three or more technics 
and combinations of modalities, several of 
which will be enumerated: (1) surgical removal 
of lesion by sharp dissection or electrosurgery 
or diathermic cauterization, (2) removal of the 
entire urethra by surgical excision leaving an 
incontinent bladder and (3) the transplantation 
of the ureters into the sigmoid and later radical 
excision or resection of the neoplasm as recom- 


mended by Hinman. Also, there is the trans- 
plantation of the trigonum containing both 
ureteral orifices into the colon as advocated 
by Maydl. 

Taussig prefers to treat the urethra with 
radium element or radon seeds. In all favorable 
cases he performs the Basset operation for 
removal of tributary inguinal and femoral 
glands. He states that in spite of the many 
infected wounds which ensued there were no 
deaths from sepsis. 

Dean of the Memorial Hospital in New York 
recommends waiting for evidence of metastases 
to the inguinal nodes before removing them by 
block dissection. He recommends a period of 
three months of waiting before surgery is 
attempted, for during this period the infection 
usually present in the lymph nodes is given 
sufficient time to subside. 

In the discussion of the removal of lymph 
nodes in carcinoma by Grantley Taylor he 
stated, “It may be said that dissection is indi- 
cated when operable metastases are present.” 
Unfortunately this simple statement implies 
that the clinical recognition of the presence of 
metastases is accurate. However, metastases 
may be present before the regional lymph nodes 
become obviously enlarged and slight enlarge- 
ments may have innocent causes in many cases. 
Enlargement of lymph nodes to a size greater 
than I cm. is strong evidence of metastases. 
There is a clinical error in the recognition of 
lymph node metastases of 15 to 30 per cent, 
varying with the region involved, the obesity 
of the patient and the care and experience of 
the examiner. 

In discussion E. M. Doland of Boston stated 
that given a primary lesion with secondary 
nodes those which seem inflammatory may 
harbor cancer and those which seem cancerous 
may prove only inflammatory, hence, “I incline 
to the belief that one should consider ‘persist- 
ence’ rather than ‘size’ of nodes in diagnosing 
cancer metastases.” 

Control of primary cancer should precede 
any dissection; and although no rules can be 
laid down regarding so called “prophylactic” 
as opposed to delayed dissection, this technic 
is undoubtedly capable of alleviating or curing 
metastases in a large number of cases, with a 
postoperative mortality that should not be 
excessively high. When dissection is deferred 
until the lymph nodes are obviously involved, 
it is possible some patients will have lost their 
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best chance for cure as a result of the delay. 
Others recommend radiation therapy and use 
either topical radium therapy followed with 
x-ray, or radium bomb treatment to the 
regional and deep nodes. 

Because of the numerous technics recom- 
mended, none of which have afforded what 
could be described as excellent results, it is 
likely that the surgeon (on account of relative 
infrequency of this condition) may be confused 
in view of the multiplicity of technical pro- 
grams recommended and not know what is 
really best for his patient. It does not seem 
entirely reasonable to me to delay resection of 
the regional nodes until obviously involved, nor 
does it appear that the mere removal of the 


inguinal nodes before any evidence of metas- 
tases occurs fulfills our present day require- 
ments for radical surgery of cancer. This is 
true whether or not such surgery is followed 
with irradiation of the most modern type. I 
submit that because of increased safety as a 
result of the use of sulfa drugs and the new 
antibiotics it will not be long before the 
standard treatment for carcinoma of the female 
urethra will really assume a radical character 
and that Hinman’s suggestion of preliminary 
transplantation of the ureters into the sigmoid 
followed with total cystectomy and urethrec- 
tomy may become a standard operation, offer- 
ing the best hope for cure for these unfortunate 
patients. 


RECENTLY a statistical study was made of a large series of cases of pul- 
monary embolism. It was found that this condition is fatal in only one of 
every 2,000 major operations. So far as autopsies are concerned the incidence 
was only 1 per cent. The source of these fatal pulmonary emboli are almost 
invariably a pre-existent phlebothrombosis, usually in the lower extremities. 
Thrombophlebitis was rarely the etiologic agent. In these latter cases 
anticoagulant therapy is indicated. For phlebothrombosis one must ligate 
the vein above the thrombus if one wishes to prevent the possible develop- 
ment of pulmonary embolism. This is a point worth remembering. (Richard 


A. Leonardo, M.D.) 
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CARCINOMA OF THE CECUM* 


JosepH _F. PaTrerson, JR., M.D. AND J. MONTGOMERY DEAVER, M.D. 


Albemarle, North Carolina 
1) i» the period 1934 to 1948 twenty- 


nine patients with carcinoma involving 
the cecum were treated at The Lan- 
kenau Hospital. In twenty-four of these cases 
the cecum alone was involved; in four, the 
cecum and ascending colon. This paper repre- 


TABLE I 
SYMPTOMS IN ORDER OF FREQUENCY 
No. of | Percent- 
Symptoms Patients| age 


sents a review of these twenty-nine cases and 
does not include cases of carcinoma of other 
parts of the right colon. 

Nine of the patients were admitted from 
1934 to 1940 and twenty from 1940 to 1948. 
Twenty-eight patients were white and one was 
colored. Of the twenty-nine, twenty or 69 per 
cent were females and nine or 31 per cent were 
males. The ages ranged. from thirty-nine to 
eighty-nine years, with an average of sixty-one 
years. Only one patient was under forty years 
of age; 71 per cent were over fifty and 34 per 
cent over seventy. 

None of the patients in this series had symp- 
toms of more than one year’s duration. 
Eighteen had symptoms for six months or less, 
fourteen for three months or less and seven for 
less than one month. Nine patients had symp- 
toms of obstruction. The chief complaint in 
70 per cent of the cases was pain in some part 
of the abdomen and as shown in Table 1 pain 
was the most common symptom. It occurred 
in nearly 80 per cent of the cases. Other symp- 
toms in order of frequency were weight loss, 
weakness, alteration of bowel habit, nausea, 
vomiting and melena. In the total series less 
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than 30 per cent complained of right lower 
quadrant pain. Nineteen patients had weight 
loss from 5 to 48 pounds, with an average loss 
of 21 pounds. Diarrhea was more common 
than constipation. Six patients had noted 
bloody or tarry stools; one had gross bleeding 
per rectum. 

A palpable abdominal mass was present in 
62 per cent of the cases. Five patients had 
slight abdominal distention on admission and 
two had signs of partial obstruction. 

The average hemoglobin in twenty-eight pa- 
tients was 9.3 gm. per 100 cc. or 61 per cent. 
The average erythrocyte count in twenty-seven 
patients was 3.63 million per 100 cc. Nine 
patients had gastric analyses performed. Two 
of these showed achlorhydria. The average of 
the seven patients with free acid was 28 units. 
The average total acidity of the nine patients 
was 42 units. 

Eighteen patients had barium studies made 
of the large intestine. In fifteen or 83 per cent 
some definite abnormality, a filling defect or 
obstruction, was found in the cecum or ascend- 
ing colon. 

TREATMENT 


Of the twenty-nine patients one died in the 
hospital of carcinoma four weeks after admis- 
sion without having had surgery. Two cecal 
lesions were incidentally discovered at autopsy. 
The remaining twenty-six patients underwent 
exploratory laparotomy. Of these twenty-two 
or 85 per cent were considered operable and 
their lesions were resected. A palliative ileo- 
transverse colostomy was performed upon four 
patients. The usual operation was resection of 
the terminal ileum, cecum, ascending colon, 
hepatic flexure and a portion of the transverse 
colon, with establishment of an ileotransverse 
colostomy. There were fifteen one-stage and 
seven two-state procedures. The patients in the 
two-stage group were not obstructed nor was 
their general condition different from those 
in the one-stage group. Fifteen ileotransverse 
colostomies were end-to-side and nine were 


* From Surgical Service “A,” The Lankenau Hospital, Philadelphia, Pa. Twelve cases in this series are from 
Surgical Service “B.”’ 
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side-to-side. There was one death in the series, 
an operative mortality of 4.5 per cent. (Table 
1.) This was a patient whose cecal malignancy 
had become adherent to the sigmoid necessitat- 
ing a partial resection of the sigmoid in addition 
to the right colectomy and _ileotransverse 


Patterson, Deaver—Carcinoma of Cecum 619 


group there were four or 57 per cent in whom 
complications developed. 

The effect of antibiotics upon the postopera- 
tive course was considered. Penicillin or 
streptomycin, or both, were given to eight of 
the resected patients. The average number of 


TABLE Iv 
EFFECT OF ANTIBIOTICS 


TABLE 1 
CASES OF RIGHT COLECTOMY 
' No. of | Percentage 
Right Colectomy Patients} of Total 
Total no. of cases of right col- 

One-stage operation........... 15 68 
Two-stage operation........... 7 32 
Operative deaths.............. I 4-5 


TABLE Ill 
POSTOPERATIVE COURSE 


Days in Hospital and Com- 
plications 


One-stage | Two-stage 


Operation | Operation 


Average no. of postoperative 


days in hospital............ 26 62 
Average no. of postoperative 

Incidence of postoperative 

complications.............. 40% 57% 


colostomy. Postoperatively the sigmoidal ana- 
stomosis leaked and the patient died of 
peritonitis. 


COMPLICATIONS 


Ten patients had one or more postoperative 
complications, an incidence of 45 per cent. The 
most common complication was phlebitis which 
developed in six cases. Wound infections de- 
veloped in six cases and a subdiaphragmatic 
abscess in one case. 

The one-stage and two-stage procedures were 
compared as regards average number of post- 
operative days spent in the hospital, the num- 
ber of days of postoperative temperature over 
99°F. and the incidence of complications. The 
average postoperative febrile period and hos- 
pitalization for the fifteen one-stage resections 
was a half of that for the seven two-stage pro- 
cedures. (Table 111.) In the one-stage group 
there were six cases with complications, an 
incidence of 40 per cent, and in the two-stage 
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With 
Without Penicillin 
Anti- With | and 
Postoperative Course | biotics Penicillin Strepto- 
(Fourteen (Five mycin 
Cases) Cases) (Three 
Cases) 


Average no. of post- 
operative days in 
43 28 21 

Average no. of post- 
operative days of 


postoperative days in the hospital was forty- 
three for those cases without antibiotics, 
twenty-eight for the five cases in which peni- 
cillin was used and twenty-one for the three 
cases in which both penicillin and streptomycin 
were used. Without antibiotics fourteen cases 
averaged twenty-three days of postoperative 
temperature elevation. With penicillin alone 
five cases averaged thirteen and with both 
penicillin and streptomycin three cases aver- 
aged eleven days of postoperative fever. (Table 
1v.) Complications developed in eight or 57 per 
cent of the patients who did not receive anti- 
biotics. In the eight cases in which antibiotics 
were used complications developed in two or 
25 per cent. 


PATHOLOGY 


Of the twenty-nine cases four were not re- 
sectable and were only biopsied. The other 
twenty-five were either resected or autopsied 
and thus had gross pathologic specimens which 
could be carefully examined. Twenty-three of 
these twenty-five specimens were described as 
being large, fungating and ulcerated, and al- 
most filling the cecal lumen. One was an en- 
circling, annular lesion and one was a firm, 
raised ulcer. In three of the twenty-five the 
ileocecal valve was encroached upon and 
narrowed by the growth. 
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Microscopically all twenty-nine cases were 
adenocarcinoma. (Table v.) Fourteen, nearly 
50 per cent, had metastatic lesions as evidenced 
by local spread beyond the bowel, positive 
nodes or distant metastases. 


TABLE 
MICROSCOPIC CLASSIFICATION OF SPECIMENS 


vived five years or longer. One of the five 
patients who had evidence of disease beyond 
the cecum is alive after five years. The average 
survival time in the non-metastatic cases, in- 
cluding two patients who were lost after an 


TABLE VII 
FIVE-YEAR SURVIVAL STUDY 


Per- No. of 
cent- | Cases with 
age | Metastases 


No. of 


Microscopic Pathology 


Adenocarcinoma grade 111..| 13 45 6 (46%) 
Mucinous adenocarcinoma. 6 21 2 (33%) 
Adenocarcinoma grade 11... 5 17 3 (60%) 
Adenocarcinoma ungraded. 2 7 2 (100%) 
Papillary adenocarcinoma. . 2 7 1 (40%) 
Adenocarcinoma grade 1.... I 3 
29 | 100 | 14 (48%) 
TABLE vi 
RESULTS OF REPORTED CASES 
—_ N Percentage 
of Total 
Total mo. of pationts.............+. 29 100 
Died of other causes............... I 3 
Lost to follow-up.................. 5 18 
Living with disease................ 3 10 
Living without disease............. 8 28 
ee I 3 
Found incidentally at autopsy...... 2 7 


FOLLOW-UP RESULTS 


Eleven patients are still living, eight without 
gross evidence of disease and three with disease. 
Nine died of their malignancy, one died from 
other causes, five were lost to follow-up and 
one was an operative death. (Table v1.) Only 
twelve patients were operated upon before 
1943 and can be evaluated on the basis of five- 
year survivals. Four or 33 per cent of this 
group are still living and well. One patient was 
lost to us after being followed up for seven 
years, making a five-year survival rate of 42 
per cent. (Table vir.) The longest follow-up is 
13.5 years. In this group of five-year survivals 
four did not have evidence of metastases at 
operation and one had local spread of the dis- 
ease. In the group of twelve patients operated 
upon before 1943 metastases were not evident 
in seven and four of these patients have sur- 


Pere 
No entage 


Cases of Total 


Total no. of resected cases subject 


to five-year survival study....... 12 100 
Survived 5 yr. without disease..... . 5 42 
Survived 5 yr. with disease......... o o 
Died of other causes............... I 8 
Lost to follow-up...... I 8 
I 8 


incomplete follow-up, was six years whereas 
in the five patients with metastases it was two 
years, eight months. 

Of the five cases of five-year survival two 
were adenocarcinoma grade 111, one was papil- 
lary adenocarcinoma grade 1 and two were 
mucoid adenocarcinoma. 


COMMENTS 


As has been pointed out lesions of the cecum 
may remain asymptomatic a long time due to 
the lack of obstructive symptoms because of 
the liquid content of that part of the bowel 
plus its large diameter.'~* Forty-eight per cent 
of our patients had symptoms for three months 
or less before their admission. However, in 
practically every case in the series the gross 
pathologic lesion was quite large. 

It has been stated many times that carci- 
noma of the right colon is associated with 
severe secondary anemia.?-**7 It is of interest, 
however, that 25 per cent of this group of 
cecum cases had hemoglobin determinations of 
12.5 gm. per 100 cc. or over and 30 per cent 
had erythrocyte counts above four million per 
cubic centimeter. 

Alvarez et al. believe it is improbable that 
the mucous membrane of the cecum has any 
function essential to maintenance of normal 
conditions in the blood and that associated 
anemia is due to bleeding from the large ulcer- 
ated areas on the surface of the malignancy 
plus absorption of toxins from the virulent 
bacteria in this part of the bowel.® Others have 
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pointed out that bleeding in these large, fun- 
gating, ulcerated right colon lesions can con- 
tinue for a long time without the patient’s 
knowledge because the blood becomes inti- 
mately mixed with the feces and so goes 

In our cases the degree of anemia was not 
found to have any constant relation to the 
resectability of the lesions. Four of the twenty- 
six patients operated upon were found to have 
growths that were not amenable to resection. 
The average hemoglobin concentration in these 
four cases was 71 per cent. On the other hand, 
four patients with hemoglobin determinations 
below 40 per cent were found to be resectable. 

Of the reported twenty-nine cases five were 


initially diagnosed as and operated upon for 


acute appendicitis, making an incidence of 17 
per cent. Mayo and Lovelace’ report a 15 per 
cent incidence and Cook® a 22 per cent inci- 
dence of diagnoses of acute appendicitis in 
series of cecal and right colon malignancies. 
Of our five cases one patient operated upon 
elsewhere was found to have an appendiceal 
abscess. Of the four patients diagnosed as 
having appendicitis and operated upon in this 
hospital one was found to have a gangrenous 
appendix and one a perforated appendix. Thus 
in the twenty-nine cases three or 10 per cent 
had proven acute appendicitis as a complica- 
tion of their cecal malignancy. 

Two patients had intussusceptions. In one 
the terminal ileum had intussuscepted into the 
cecum. In the other the appendix, cecum and 
terminal ileum had intussuscepted into the 
transverse colon. 

Three of the twenty-nine patients had other 
malignancies, an incidence of 10 per cent. One 
had had an abdominoperineal resection for 
carcinoma of the rectum two years prior to the 
cecal operation. One had had a simple mastec- 
tomy for a papillary cystadenocarcinoma of the 
breast six years before death and autopsy had 
revealed previously undiagnosed carcinoma of 
the cecum. The last patient died of metastatic 
squamous cell carcinoma of the hand and a 
cecal malignancy was also found at autopsy. 


SUMMARY 


1. Twenty-nine cases of adenocarcinoma in- 
volving the cecum have been reviewed. 
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2. In this series abdominal pain was the most 
common symptom but pain limited to the right 
lower quadrant was uncommon. An abdominal 
mass was palpable in 62 per cent of the cases. 

3. In fifteen of eighteen cases in which there 
were barium studies of the large bowel definite 
cecal disease could be demonstrated. 

4. In contrast to the usual conception of 
severe anemia accompanying cecal malignan- 
cies 25 per cent of these patients had hemoglo- 
bin concentrations of 12.5 gm. per 100 cc. or 
over. 

5. In all but two cases the gross pathologic 
specimen was large, fungating and ulcerated. 

6. The degree of anemia was found to have 
no edie relationship to the resectability of 
the lesion. 

7. Ten per cent of the patients had acute 
appendicitis as a complicaticn of the cecal 
malignancy. 

Acknowledgment: Appreciation is expressed 
to Dr. Gilson Colby Engel for permission to 
use the twelve cases in this series from Surgical 
Service “B,” The Lankenan Hospital. The 
microscopic sections in all twenty-nine cases 
were reviewed by Dr. Clark Brown, pathologist 
at The Lankenan Hospital, and the diagnoses of 
carcinoma confirmed and the specimens graded. 
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USE OF ULTRAVIOLET BLOOD IRRADIATION IN THE 


TREATMENT OF BURSITIS AND TENDINITIS CALCAREA 


Fioyp E. Nerr, M.D. AND C. Max ANDERSON, M.D.* 


Compton, California 


REATMENT of bursitis and tendinitis 
calcarea has been discussed widely in the 
literature. Trauma from unusual muscle 
action seems to be accepted as the main cause; 
however, other conditions are contributing 
factors in the production of this disorder. We 
must accept the fact that bursitis and tendinitis 
calcarea do occur, regardless of cause or condi- 
tions, producing a very painful condition for the 
patient. Treatments are many and from this 
fact one may conclude that no one procedure is 
satisfactory as new efforts are constantly being 
made to solve the problem of pain, restoring 
normal function to the involved joint and 
removal of the calcium deposit. Ultraviolet 
blood irradiation is a new treatment of this 
disorder and we believe we can show the use 
of it to be on a sound basis. 

Duplay, one of the early American workers 
on this subject, in 1872 discussed the painful 
shoulder but did not recognize bursitis and 
tendinitis calcarea as an entity. Since then, 
names such as Kuester, Harrington, Painter, 
Baer, Bergman, Stieda, Moschowitz, Ackerson 
and Codman appear in the literature as impor- 
tant contributors to our knowledge of bursitis 
and tendinitis calcarea. In 1934 Codman! pub- 
lished his book, “‘The Shoulder,” which is an 
outstanding contribution to bursitis and other 
related painful conditions of this area. 

Since the subdeitoid or subcoracoid bursa 
and its related structures is the most frequently 
involved of all the bursa throughout the body 
and since our cases are confined primarily to 
this condition, we wish to limit the following 
discussion to subdeltoid bursitis and tendinitis 
calcarea. 
_ The subdeltoid bursa is a sac-like cavity con- 
taining viscid fluid and located at the friction 
point between the deltoid muscle and the head 
of the humerus. Anatomically this bursa is 
located deep to the deltoid muscle and acromion 
process. The structures beneath the bursa con- 
sist of the muscles and tendons of the short 
rotator group which joins to form the musculo- 

* Deceased. 
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tendinous cuff attached to the head of the 
humerus. The base of the bursa is firmly 
attached to the latter structures. 

Codman has demonstrated that calcium seen 
associated with bursitis and tendinitis calcarea 
does not occur primarily in the bursa itself. 
The actual pathologic condition begins in the 
tendinous structure, usually involving the 
musculotendinous cuff, as result of tendon 
injury, disease or age changes. Following this, 
necrosis and degeneration occurs in the tendon 
fibers, resulting in calcium being deposited 
which may form rice-like bodies within the 
tendon. As a result of muscular activity this 
process may become more the consistency of a 
wen denoting chronicity. In the progress of this 
disease the process tends to work to the surface 
of the tendon where it may rupture by force or 
spontaneously into the tendon sheath or bursa. 
Symptoms may occur suddenly due to tissue 
reaction. This material in the bursa or sheath 
produces acute inflammatory changes causing 
secretion of fluid and swelling in the involved 
area. The acute swelling and tension produces 
severe pain and muscle spasm. The symptoms 
thus will depend on the amount of the inflam- 
matory involvement, tension of the bursa or 
sheath and pressure on surrounding structures, 
especially the sensory nerves. These same 
reactions may occur more slowly over days or 
weeks and the symptoms will be less severe and 
tend to become chronic. After rupture into the 
bursa or tendon sheath nature responds by 
secreting fluid and fibrin into the bursa in which 
the calcium deposits become enmeshed. These 
deposits may absorb spontaneously or may 
remain for months or years. Codman believes 
that the rupture into the bursa or sheath is the 
normal way that nature has of trying to rid 
itself of the abnormal calcium that has been 
deposited in the defective tendon. These rup- 
tures nearly always occur in the floor of the 
bursa and can be seen before rupture as a boil- 
like appearance surrounded with a reddened 
zone. Cultures from the calcium material con- 
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tained in the bursa are repeatedly sterile which 
would tend to disprove that the original 
pathologic condition was based on an infectious 
process. Grossly the calcium deposits which 
show so vividly in the x-ray are composed of 
putty-like material which is white in color and 
pasty to cheesy in consistency. X-ray appear- 
ance of the calcium deposit is more dense in the 
chronic stage than in the acute. Analysis of this 
material shows that it consists of calcium phos- 
phate 55.8 per cent, calcium oxalate 44.2 per 
cent and organic material 14 per cent, which is 
mostly fibrin. 

We would like at this point to review briefly 
the physiology of calcium. The parathyroids, 
under pituitary hormone control, appear to be 
the main factor in calcium metabolism. The 
absence of these glands produce hypocalcemia 
resulting in tetany. Calcium accounts for about 
2 per cent of adult body weight and about 99 
per cent of it is in the bones. One per cent, 
therefore, is in the fluids and tissues of the body. 
The serum contains about 10 mg. per cent, half 
of which is non-diffusible and the other half 
diffusible or ionizable. It is the latter that is 
readily dialyzed through tissue membrane, thus 
making calcium available when and where 
needed. Traumatized tissue becomes alkaline 
in reaction due to the lack of carbon dioxide 
formation, allowing calcium salt to be deposited 
readily. This phenomena may occur in any 
necrotic or degenerative process in any organ 
or tissue of the body. 


SYMPTOMS 


The symptoms of bursitis and tendonitis of 
the shoulder may vary considerably depending 
upon the acuteness of the tissue reaction, ten- 
sion of the bursa and pressure on surrounding 
structures. Before rupture occurs and even 
after rupture into the bursa there may be no 
pain, or only slight symptoms, but usually the 
pain is definite and severe in the involved 
shoulder. Cases are reported in the literature in 
which calcium deposits may be found in the 
non-painful shoulder and are asymptomatic. 
This would indicate the presence of calcium 
does not necessarily mean a painful process. 
Pain was present in all of our cases. Arm motion 
was limited. Pain was elicited by actively or 
passively raising the arm or by rotating it in 
either direction. Marked tenderness was elicited 
by pressure over the shoulder point. Pain may 
be referred down the arm to the hand or upward 
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to the shoulder girdle or the neck. Some ob- 
servers believe that the pain is greater when 
tendinitis is present than when bursitis alone 
exists. In our experience we believe this to be 
true. The x-ray findings are the final proof of 
the presence of calcium deposits either in 
bursitis or tendinitis. 


TREATMENT 


The literature reports numerous treatments 
for bursitis with calcification, probably the 
most popular being x-ray therapy, irrigation 
and surgery. Those using surgery claim com- 
plete relief from pain following the surgical 
removal of the calcium. Those using x-ray 
therapy report relief from pain in from four to 
seven days following treatment in the acute 
cases, but it is found to be less effective in 
chronic cases. Guido® quoting Chapman’s 
experience with x-ray therapy reports a low 
percentage of good results, considering both 
acute and chronic conditions. Hedges" referring 
to the use of x-ray therapy in bursitis and 
tendinitis states, “My personal experience with 
this form of treatment has been disappointing 
and I seldom use it.”” To evaluate the results of 
treatment one must keep in mind the duration 
of the disease, as the acute form, that is thirty 
days’ or less duration, responds more satis- 
factorily than the chronic cases. 

Excellent results have been reported with the 


= use of irrigation with normal saline. McClana- 


han!* treated 500 cases of acute bursitis with 
aspiration and irrigation and claims complete 
relief in a matter of from five to six days; how- 
ever, the material must be of a consistency soft 
enough to be drawn through the aspirating 
needle and thus the treatment would be appli- 
cable to the early stage because the same treat- 
ment used in chronic cases gave relief in less 
than 50 per cent of the cases and less than 25 
per cent obtained permanent relief. Further- 
more, the results obtained would certainly 
depend to a large extent upon the skill of the 
operator in being able to place the needles 
correctly. 

By experimentation it was found that de- 
generation, necrosis and calcification occurred 
in voluntary muscle fibers of animals fed on a 
diet deficient in vitamin E, whereupon Sutro 
and Cohen® attempting to apply these findings 
treated thirty-four patients with high dosages 
of vitamin E and concluded that in chronic 
cases the injection of vitamin E results in 
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“subjective improvement only.” They further 
believe that “deficiency in vitamin E may 
lead to necrosis of tendinocapsular tissues with 
subsequent calcification. The ingestion of 
vitamin E does not have a specific effect on the 
deposited calcium.” Magnesium sulfate ioniza- 
tion with the galvantic current was reported by 
Eckman’ who claims marked and rapid relief 
from pain after four treatments but who did not 
state the length of time required for these 
treatments. He follows with the use of long 
wave diathermy to facilitate absorption of the 
calcium. 

Treatment of calcified bursitis and tendinitis 
as reported in 1941 by Dick, Hunt and Ferry, 
who used ammonium chloride in doses of 1 gm. 
four times daily with rest, physical therapy and 
the removal of foci of infection. The ammonium 
chloride was used to lower the hydrogen ion 
concentration of the blood and lymph. They 
claim rapid disappearance of pain and when not 
too dense the absorption of calcium deposits 
due to the mild acidosis produced by the 
ammonium chloride. It is seen from the fore- 
going reports that the treatment of calcified 
bursitis has not arrived at a satisfactory con- 
clusion so far as evidenced by the many treat- 
ments devised and used without any one 
particular treatment giving consistent satis- 
factory results. 

We present a new treatment for bursitis and 
tendinitis calcarea that we believe shows more 
promise in the treatment of these diseases than 
any of the methods discussed before. This treat- 
ment is ultraviolet blood irradiation in accord- 
ance with the Knott technic. The Knott technic 
of ultraviolet blood irradiation consists of with- 
drawing 11% cc. of venous blood from the 
patient for each pound of the patient’s normal 
body weight, citrating it as it is withdrawn, 
then returning it to the patient’s vein through 
the Knott hemo-irradiator and en route ir- 
radiating it for ten seconds with selected 
ultraviolet rays produced by the Knott 
hemo-irradiator. 

In our series we present a total of seventeen 
cases of bursitis and tendinitis calcarea. In all 
cases, with the exception of two, calcium 
deposits were demonstrated by x-ray. 

The physiologic responses within the patient 
produced by ultraviolet blood irradiation that 
are of importance in the treatment of bursitis 
and tendinitis calcarea are (1) rapid relief of 
edematous processes, (2) the increased oxygen- 
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carrying ability of blood and (3) vasodilatation 
effect with increased capillary flow. 

These three physiologic effects of treatment 
result in the rapid relief of pain, the restoration 
of function and the favoring of calcium absorp- 
tion. The pathologic condition producing pain 


TABLE I 
RESULT OF TREATMENTS 
Symptom- 
free with I Not 
No. of Cases % Calcium % aie %| Im |% 
Absorp- proved 
tion 
29.4 5 100 
Chronic, 12.... 70.6 10 58.8 : we 1 {5.9 
100 15 88.2 1 |5.9 1 |5.9 


in bursitis and tendinitis calcarea is not the 
presence of calcium alone but the inflammatory 
swelling and pressure associated with the 
process. By the foregoing effects of treatment, 
pain was rapidly relieved and the majority of 
patients felt comfortable in a matter of a few 
days. Motion was restored rapidly with the 
relief of pain, calcium absorption was favored, 
but complete absorption was not necessary to 
relieve the symptoms of pain and limited 
motion. It was found that pain was consistently 
relieved in a few days but calcium absorption 
required weeks to months. 

We began this treatment five years ago for 
this condition and the patients treated at that 
time have remained symptom-free to date. 
Two cases of bursitis and tendinitis in our series 
were without calcium deposits. The symptoms 
were the same as those with calcium and the 
result of the treatment was the same demon- 
strating the relief of pain by ultraviolet blood 
irradiation in the absence of calcium. 

Table 1 shows our result including acute and 
chronic cases and shows an 88.2 per cent com- 
plete relief. These cases have been followed up 
from two months to five years without return 
of symptoms. The one improved patient has 
less symptoms but minimal pain has persisted 
and no calcium absorption demonstrated on the 
x-ray. The one failure was an orthopedic surgeon 
who had extensive previous x-ray and other 
treatments before using three ultraviolet blood 
irradiation treatments. Possibly more treat- 
ments might have been advisable. 
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Fic. 1. a, three days after onset and before treatment; B, two weeks after first ultraviolet blood irradiation and 
one week after second treatment, but pain was markedly relieved; c, four weeks after treatment was begun 
calcium had begun to absorb; p, eight weeks after first treatment shows still further progress in calcium absorp- 
tion; E, four months from first treatment further absorption is shown; F, seven months from first treatment 
shows almost complete absorption. There is no pain and function is completely restored to normal. 


CASE REPORTS 


Case. R.D., a forty-one year old house- 
wife, had severe pain in her right shoulder of 
three days’ duration. There was no history of 
trauma or unusual activity. The arm could not 
be rotated or abducted without severe pain. 
The patient held her arm firmly to the side. 
Examination revealed marked tenderness at 
the shoulder point. X-ray diagnosis revealed 
bursitis and tendonitis calcarea. 

The patient was given ultraviolet blood 
irradiation treatment the same day, August 26, 
1948, using 187 cc. of the patient’s blood which 
was irradiated ten seconds with the Knott 
hemo-irradiator. One week later, September 2, 
1948, a second treatment was given as the pain 
was not completely relieved at that time. After 
the second treatment the patient improved 
markedly. One week later, September 7th, a 
third treatment was given with more improve- 
ment in symptoms. On September 14th a 
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fourth treatment was given after which she 
could move her arm quite freely, was able to 
lie down and sleep without analgesics. On 
November 5, 1948, the patient returned with a 
severe respiratory infection. Pain in the 
shoulder became worse at this time. A fifth 
irradiation was given for both the respiratory 
infection and the increased shoulder pain. Pain 
was relieved in twenty-four to forty-eight 
hours. In February, 1949, the patient reported 
her shoulder was better, she still had some pain, 
but only at night, and she had full motion, 
except in extreme positions. Her shoulder has 
remained comfortable. X-rays showed complete 
absorption of calcium by the end of seven 
months. (Fig. 1A to F.) 

Case ul. D. L., a forty year old female 
secretary, had acute pain in her right shoulder 
of two days’ duration. X-ray of the shoulder 
revealed a small amount of calcium in the 
subdeltoid bursa. No definite outline of the 
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tendinous cuff was noted in the x-ray. She was 
unable to raise her arm without acute pain in 
the shoulder and pain was referred down the 
arm. Physical examination revealed a normal, 
well developed white female with acute pain in 
the right shoulder. Treatment consisted of 
blood irradiation, using 199 cc. of the patient’s 
blood, irradiating ten seconds with the Knott 
hemo-irradiator, March 22, 1949. The patient 
was able to continue working and forty-eight 
hours later she reported that she was com- 
pletely free of pain and symptoms and has 
remained symptom-free to the present date. 
X-rays taken two months later, May 20, 1949, 
showed the calcium deposit in the bursa to be 
practically all absorbed. 

Case. A. K., a thirty-five year old male, 
had acute severe pain in his right shoulder. 
X-ray diagnosis was bursitis and tendonitis 
calcarea. This patient when first seen was 
complaining of very severe pain in the right 
shoulder. He stated that the pain began about 
nine days before, localizing to the bursa area in 
about three days. The patient was seen by an 
orthopedic surgeon who injected the bursa with 
novocain without relief. Past history was nega- 
tive. Treatment consisted of two ultraviolet 
blood irradiation treatments two days apart. 
The treatments were given closer than usual 
because the patient lived about 500 miles away 
and was very anxious to return to his work. He 
responded very promptly, first treatment being 
March 13, 1948, the second March 15th.The 
patient returned to his home March 16th and 
work March 18th. An x-ray taken on March 


Neff, Anderson—Bursitis and Tendinitis Calcarea 


2B 2c 
Fic. 2. a, shows calcium deposit in bursa and tendon four days after onset and before ultraviolet blood irradiation; 
B, three days after first treatment pain was subsiding and calcium absorption shown; c, six weeks after treatment, 
calcium completely absorbed, pain completely relieved and shoulder returned to normal function. 


16th showed beginning absorption of calcium 
in both the bursa and tendon as compared to 
the first x-ray of March 8, 1948. (Fig. 24, B 
and c.) 

Case iv. A female, age twenty-nine stated 
that she had pain in her left shoulder of one 
week’s duration. She had a history of pain in 
her right shoulder fifteen months previously 
which was similar in nature to the pain in her 
left shoulder. X-ray of both shoulders showed 
the right to be clear but a small calcium deposit 
was present in the left shoulder in the deltoid 
bursa area. This patient was given one ultra- 
violet blood irradiation treatment and was 
reported pleased with the result. Pain was 
relieved within two to three days and was com- 
pletely gone in two weeks. The patient has felt 

well since and can move her arm in all direc- 
tions. X-ray revealed the calcium deposit in 
the left bursa area to have disappeared with 
the exception of a small trace which appeared 
to be in the area of the musculotendinous cuff. 
X-ray was taken nearly eight months after the 
ultraviolet blood irradiation treatment. (Fig. 
3A and B.) 

Four typical case histories are herewith 
presented with accompanying x-rays, demon- 
strating the absorption of calcium. 


COMMENTS 


The pathologic process leading to bursitis 
and tendinitis calcarea begins in the tendon as 
result of trauma, diseases or age changes. 
Calcium is deposited in the degenerated or 
necrotic areas and later rupture from the 
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Fic. 3. A, x-ray appearance of calcium in left shoulder one week after onset of 
pain and before treatment was begun; B, eight months after one treatment was 


used. 


tendon into the sheath or bursa. Tissue reaction 
from the process produces edema, tension and 
pressure which produces the symptom of pain 
and limited motion of the arm. As to why cal- 
cium occurs in the degenerated and necrotic 
tendon is not known but seems to be nature’s 
response to heal the injured tendon. 

Ultraviolet blood irradiation has been used 
in fifteen cases of bursitis and tendinitis cal- 
carea and two cases with the same symptom 
syndrome but without calcium deposits. The 
same results were obtained in the absence of 
calcium. These two cases were included to 
demonstrate this fact. 

The rational use of ultraviolet blood irradi- 
ation in relieving pain in this condition is the 
result of ultraviolet effect in decreasing edema, 
increasing the oxygen-carrying power of the 
blood, vasodilatation with capillary flow in- 
creased and certain biochemical changes. 

Calcium deposits are not the cause of the 
pain primarily, as pain was consistantly re- 
lieved in a few days by ultraviolet blood irradi- 
ation treatment, but the calcium deposits may 
remain for a few weeks to months after symp- 
toms have disappeared. 

Our results show 88.2 per cent complete 
relief of symptoms, including both acute and 
chronic forms of the process. Of the patients 
treated one was a complete failure and another 
had some improvement. 


SUMMARY 


1. A brief discussion of pathology, symp- 
toms and treatment of bursitis and tendinitis 
calcarea has been presented. 
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2. The use of ultraviolet blood irradiation 
in treating bursitis and tendinitis calcarea has 
been presented and discussed in seventeen 
cases with 88.2 per cent complete relief of 
symptoms. 

3. The modus operandi of this treatment 
is based on relief of edema, increased oxygen- 
ation of the blood, vasodilatation and certain 
biochemical effects. 

4. Even though our series is small and our 
report preliminary, we hope the result will 
encourage others to use this treatment freely 
in this condition. 
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Dr. Miletti spoke in Bologna, Italy, on the value of cerebral arteriog- 
raphy in the differential diagnosis of over 200 cases of endocranial tumors. 
In half the cases this procedure was of no value in differentiating benign 
from malignant growths, but in the remaining cases it was of distinct value. 
The doctor concludes that cerebral arteriography is occasionally superior 
to ventriculography and, at all events, it is an important diagnostic adjunct 
to this latter procedure and ought to be used more extensively by brain 
surgeons. (Richard A. Leonardo, M.D.) 
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LOWER NEPHRON NEPHROSIS AND THE MANAGEMENT 
OF TRANSFUSION ANURIA* 


A vin C. DRUMMOND, M.D. AND ALEXANDER C. MITCHELL, M.D. 
New York, New York 


continues to be a challenging problem for 

the physician who is suddenly confronted 
with this complication in his hospital practice. 
This is dependent in large measure upon the 
diversity of proposed treatments which have 
crowded medical literature during recent years. 
Some of these methods require the use of highly 


"T ceatinues: in blood transfusion anuria 


specialized apparatus and elaborately trained. 


teams which often prove impractical in areas 
removed from large medical centers. Other 
outlines of treatment because of their very 
comprehensiveness often have failed to provide 
the physician with a concrete plan of procedure 
which can readily be applied in each case. 

The writers’ experience with the various ap- 
proaches to the treatment of transfusion anuria 
has led to a rather hard and fast plan of man- 
agement which is to be presented as a practical 
aid in approaching the treatment in such cases. 
The remarks to follow apply to transfusion 
anuria caused by incompatible blood. We have 
reserved the use of the word anuria in this 
paper for those cases in which the acute syn- 
drome such as will be described is present 
although there is often minute amounts of 
urine. 

There are a number of plausible theories as 
to the etiology of transfusion anuria. Ponfick 
postulated that anuria is caused by mechanical 
blockage of tubules by blood pigments. Lyons 
believed that hemoglobin in sufficient concen- 
tration causes renal arterial vasospasm and 
tubular swelling. DeGowin demonstrated that 
anuria can be produced by transfusion of hemo- 
globin in the presence of acid, but not alkaline, 
urine. Baker and Dodds confirmed this work 
using rabbits. Pugh believed a vasoconstrictor 
substance is released during the shock state 
following transfusion reaction. Peters men- 
tioned a toxic substance introduced with 
incompatible blood which causes swelling of 
tubular cells to the extent of mechanical uri- 


nary shutdown. Trueta has recently demon- 
strated an intrarenal vascular shunt which by 
acting as a defense mechanism and excluding 
certain circulating toxins from kidney cortex 
may produce urinary suppression. 

There fortunately has been a departure from 
the earlier concept that fluids must be forced 
in order to cause renal breakthrough and 
stimulate diuresis. The general concensus now 
is that fluids should be limited to minimal 
amounts until the kidneys begin to function. 

Urine Picture Following Transfusion Reaction 
(Anuria). Albuminuria and hematuria are 
noted very soon after the reaction (3 plus 
albumin appeared within forty-eight hours in 
both cases). Fixation of the specific gravity 
around 1.010 develops during the early phase 
following the reaction (generally within the first 
week). It increases slowly toward normal con- 
centration during the recovery period. Urinary 
casts appear (one to two weeks later) and are 
one of the last urine abnormalities to disappear 
during the recovery phase. 

Blood Chemistry Picture Following Transfu- 
sion Anuria. Blood non-protein nitrogen and 
urea nitrogen determinations indicate progres- 
sion of the anuria syndrome but are of second- 
ary value in indicating the anuric crisis or 
point of urinary breakthrough. A significant 
increase in twenty-four-hour urinary output 
invariably precedes the downward trend in 
these blood values, rendering the former clinical 
observation an earlier prognostic sign than any 
offered by laboratory methods. Interval blood 
chloride determinations are essential as a guide 
in maintaining proper electrolyte balance. CO 
combining power determinations facilitate 
proper management of alkalinization during 
the period when hemoglobinemia is marked. A 
simpler and more immediate approximation of 
body alkalinization may be obtained by the 
use of nitrazine test paper for bedside estima- 
tion of urinary pH. This is especially useful 


* From the Urological Service of Gouverneur Hospital, New York, N. Y. 
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during the early period following transfusion 
reaction when fresh urine specimens can be 
sampled at frequent intervals. 


TRANSFUSION REACTION 


The symptoms of acute hemolytic trans- 
fusion reaction follow a rather definite pattern 
and the first symptoms usually occur during 
the actual injection of the blood. (1) The pa- 
tient develops a chill. (2) He has a feeling of 
tightness in the chest, with precordial oppres- 
sion. (3) He experiences a feeling of fullness in 
the head. (4) He complains of a tingling sensa- 
tion of the hands and feet. (5) He has pain in 
the lumbar region. (6) There is flushing of the 
face. (7) The veins of the neck become dis- 
tended. (8) He has an anxious look and is 
restless. (9) He becomes short of breath and 
coughs. (10) There may be vomiting and 
collapse. 

The patient who withstands the immediate 
reaction soon develops partial or complete 
urinary suppression, often with icterus, and 
passes into a stage of renal failure which if left 
untreated is characterized by stupor, edema, 
convulsions, coma and death. 


MANAGEMENT 


Following every transfusion reaction the 
house physician should routinely order (1) ac- 
curate recording of fluid intake and output 
(with catheterization if necessary in order to 
collect specimens accurately); (2) microscopic 
urinalysis which should be done immediately 
and repeated at frequent intervals; and (3) 
blood chemistry studies which should include 
urea nitrogen, non-protein nitrogen or both, 
icterus index and CO, combining power. De- 
pending upon the clinical course, blood chlo- 
rides, proteins and additional chemistries as 
deemed necessary should be ordered. A com- 
plete blood picture is often helpful. 

Therapy in Transfusion Anuria Cases. A 
limited intake is of primary importance. A 
normal electrolytic balance must be main- 
tained. Alkalinization is important and a CO, 
combining power up to as high as 80 should be 
sought. Ureteral catheterization and lavage of 
renal pelves are indicated within the first 
twenty-four hours. A high carbohydrate, low 
protein diet is necessary. There should be sup- 
portive treatment as indicated: oxygen inhala- 
tion for dyspnea, antibiotics for infection, 
vitamins, especially the B complex and pos- 


sibly C, and calcium gluconate (for muscle 
spasm and tetany). There should be possible 
renal decapsulation (unilateral) after waiting 
a period of twenty-four to thirty-six hours. If 
signs of pulmonary or cerebral edema begin to 
develop, there should be only one day’s wait. 
This should be done after a thirty-six-hour 
period whether or not azotemia is pronounced. 
Blood creatinine and nitrogen levels do not 
seem to have much bearing on the rate of 
recovery. The physician must continue to treat 
vigorously the most hopeless case. 


COMMENTS 


The plan of treatment which we outline is 
based upon several observations made during 
the management of transfusion anuria and it 
should be emphasized that this outline of 
treatment does not necessarily hold for other 
forms of anuria. 

All cases of anuria are deserving of cysto- 
scopy and exploration of the renal pelves with 
catheters to determine function and detect 
blockage of the pelvis or ureter. Indigo carmine 
or phenolsulfonphthalein should be given intra- 
venously. This examination should cover the 
period of one hour during which time the pelves 
should be lavaged with sterile warm water. 
There is no contraindication to a retrograde 
pyelogram at this time using 20 per cent dio- 
drast by the gravity method. Indeed pyelog- 
raphy is indicated if unilateral renal decapsula- 
tion is contemplated in a case in which there 
is previously unevaluated renal morphology. 
Surgical intervention in a case in which there is 
upper urinary tract anomaly such as an undiag- 
nosed horseshoe kidney in a case seen by one 
of us (A.D.) presents unnecessary operative 
hazards and time consumption on the operating 
table if the diagnosis has not been made 
preoperatively. 

The clinical appearance of the patient is of 
more value in determining the steps of treat- 
ment than watching the blood non-protein 
nitrogen values. It must be remembered that 
the period of illness is actually short. There is 
very little relationship between the sharp ele- 
vated non-protein nitrogen values and the 
patient’s eventual recovery. Laboratory data 
do not necessarily indicate the amount of 
salvagable renal tissue in this acute syndrome. 

During this self-limited period of anuria 
(dependent upon tubular damage and subse- 
quent regeneration of tubular epithelium) the 
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most important single factor in following 
the progress and determining the treatment 
of a patient is the amount of urinary output. 
Observation of consecutive daily urinary out- 
puts serves the valuable role of indicating renal 
capacity and of suggesting the speed with 
which increasing fluid volumes might safely and 
judiciously be administered. 

It is of interest that the progressive increase 
in daily urinary output, evidencing the so- 
called renal breakthrough, so often antedates 
the downward trend in blood non-protein nitro- 
gen values by several days. It has been our 
impression that in cases in which there is 
recovery from acute renal damage of this type 
the progressive increase in daily urinary output 
is an earlier and therefore more valuable 
prognostic sign. 

The common tendency and greatest danger 
is an overloading of the system with fluids. 
Forcing fluids to combat elevated blood nitro- 
gen elements in lower urinary tract obstruction 
(as in prostatism) is no corollary of the same 
treatment for lower nephron nephrosis. Such 
therapy may diminish azotemia in the first 
instance but if unchecked carries the latter 
case into pulmonary edema. The onset of 
diuresis cannot be prematurely stimulated or 
forced by vigorous intravenous or oral fluid 
administration. The physiopathologic processes 
brought about by transfusion reaction deter- 
mine the duration of low urinary output. Fluids 
must be limited in direct ratio to the daily 
urinary output after having compensated for 
the body’s insensible loss of fluids which 
amounts to about 1,200 cc. each day. 

Frequent determination of the pH value of 
urine specimens is another important factor in 
management (this can be done at the bedside 
using nitrazine test paper). Early alkalinization 
of the urine remains our best method of dis- 
couraging precipitation of the acid hematin 
produced as a result of the initial hemolysis. A 
urinary pH value as high as 8 and a blood CO; 
combining power as high as 80 volumes per 
cent have been recommended as desirable 
levels to be maintained until the period of 
crisis has passed. Producing this degree of 
alkalosis sometimes results in sufficiently low- 
ered serum calcium levels to produce clinical 
tetany. Immediate temporary relief of these 
symptoms may be obtained by the use of intra- 
venous calcium gluconate and other steps may 
be taken simultaneously to reduce the degree 
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of alkalosis. Tetany being controllable is not to 
be feared. 

During the early phase of illness when oral 
alkali cannot be tolerated the administration of 
intravenous solutions such as 14 molar sodium 
lactate solution must be used to obtain the 
desired degree of alkalinization. 

As limited fluid intake and alkalinization are 
both prerequisites to successful management, 
it is important in those cases tolerating only 
intravenous medication to start the daily intra- 
venous therapy with the alkalinizing fluids. The 
total twenty-four-hour fluid intake will have 
been calculated after noting the urinary output 
of the preceding twenty-four-hour period, the 
blood CO? combining power of the previous day 
and the pH determination of the morning urine 
specimen. After administering the estimated 
quantity of alkalinizing fluid the remainder 
of the twenty-four-hour intake may be given in 
the form of 5 per cent dextrose in distilled water. 

Matched blood is of questionable value be- 
cause of its quantity of unknown protein 
factors, still unevaluated by any currently 
known laboratory procedure, and it may act as 
additional shock mechanism. 

Harrison (1896) and Edebohls (1898) inde- 
pendently advocated renal decapsulation for 
patients suffering from Bright’s disease. Inter- 
estingly enough each came to this conclusion 
quite accidentally. 

After all these years the conclusion one must 
draw as to the results accomplished by decapsu- 
lation is still very much confused. Some of this 
insecurity as to results may be explained on the 
uncertain classification of the cases that have 
been reported in the literature. 

Certainly no one has better summed up our 
present knowledge of renal decapsulation for 
anuria than Abeshouse. He reviewed 2,298 
cases of decapsulation found in the literature 
since 1902 and reported three of his own 
anuria cases in which the patients were treated 
successfully by renal decapsulation. Abeshouse 
concludes, “‘It is the author’s opinion that 


_ renal decapsulation possesses great merit if 


utilized in carefully selected cases, when it 
may serve as an important palliative or life 
saving measure.’ 

We are all familiar with the reasons given 
over the years for decapsulation none of which 
have been founded on the basis of fact. All 
surgeons, we believe, agree that if decapsulation 
is to be of value it must be done early in the 
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course of the disease and most would favor the 
unilateral approach. 

All of us who have seen the substance of an 
anuric kidney realize how important an early 
decision to operate is to the patient’s chances of 
recovery. It is the authors’ opinion that this 
should be done within the first twenty-four to 
thirty-six hours if cerebral signs and pulmonary 
edema are present. 

Prophylaxis during the transfusion of blood 
offers the greatest hope for diminishing the 
number of untoward reactions. In addition to 
the routine procedures used prior to the start- 
ing of a transfusion it is most important to have 
supervision throughout its entire course by one 
trained to watch for the symptoms (listed 
previously) which announce any untoward re- 
actions. The transfusion should be stopped at 
the first sign of any one of these symptoms. 
The increased use of citrated blood unattended 
is to be deplored. 

Masked transfusion reactions such as illus- 
trated in Case 11 may challenge the clinician’s 
alertness. In the case cited transfusion reaction 
occurred probably while the patient was under 
surgical anesthesia. Subsequent delayed recov- 
ery from the anesthesia together with anuria 
and hematuria were the earliest signs suggest- 
ing the diagnosis. The patient’s welfare in such 
cases depends upon alert nursing and medical 
observation during the early phases of recovery 
from anesthesia postoperatively. Appropriate 
therapy for counteracting kidney damage in 
acute hemolytic reactions of this type must be 
instituted at the first suspicion of untoward 
reaction to blood transfusion. 


CASE REPORTS 


Case 1. Illustrating a case of transfusion 
anuria with recovery is that of L. M. who was 
a twenty-four year old Puerto Rican admitted 
to Gouverneur Hospital in June, 1948. He was 
suffering from multiple stab wounds of the left 
chest, abdomen and right arm. Hemothorax 
had developed by the time of admission. He 
was in shock and citrated blood was given on 
three consecutive days in 500-cc. amounts with- 
out untoward reaction. A number of chest 
aspirations were done and a total of 5,100 cc. 
of bloody fluid were removed over a four-week 
period. At the end of July decortication of the 
left lung and a resection of the tip of the lingula 
because of atelectasis were performed. During 
the operation 1,500 cc. of citrated blood were 
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administered. It was noted at the conclusion of 
the operative procedure that the patient had a 
severe shaking chill accompanied with a tem- 
perature elevation to 103.2°F. via rectum. The 
following day the skin and sclerae were jaun- 
diced. The pulse was weak and the patient 
exhibited great anxiety. The temperature had 
dropped to 100°F. rectally. Only a very few 
cubic centimeters of urine had been voided 
during the twenty-four-hour period. 

A urologic consultation was requested. The 
writers found the patient irritable, jaundiced 
and slightly edematous. A diagnosis of trans- 
fusion anuria was made. Cystoscopy and 
catheterization of both ureters were done 
immediately under low spinal anesthesia. Only 
50 cc. of dark reddish sediment were recovered 
from the bladder. No urinary efflux was seen 
from either ureter. Intravenously administered 
indigo carmine failed to appear after one 
hour’s observation. Lavage of the pelves of 
both kidneys with warm sterile water brought 
only a return of the fluid injected. 

Anuria therapy was instituted. Bilateral 
splanchnic block was followed with no improve- 
ment. The urinary output for seventy-two 
hours totalled less than 400 cc. of dark reddish 
sediment including the amount recovered from 
the bladder. Clinical tetany was successfully 
treated with intravenous calcium gluconate. 
Subcutaneous emphysema of the neck and 
anterior chest developed. On the sixth post- 
operative day there was a significant rise in 
urinary output and on the ninth day the pa- 
tient had marked diuresis of 4,250 cc. of urine. 
From then on he showed rapid and marked 
improvement, with disappearance of edema and 
jaundice. At the time of discharge from the 
hospital, approximately one month following 
the reaction, only a few casts were present in 
the urine and the left lung had reached 95 per 
cent of full expansion; the blood non-protein 
nitrogen had returned to 38 mg. per cent. One 
month after discharge the urine was concentrat- 
ing at a specific gravity of 1.024 and the only 
positive microscopic findings were 3 to 5 white 
blood cells and rare hyaline casts. 

Case 1. This case of transfusion anuria re- 
sulting in death was that of L. Y., a fifty-seven 
year old Chinese male. On December 20, 1948, 
an osteotomy was performed under intra- 
venous sodium pentothal® (0.6 per cent) and 
gas-oxygen-ether inhalation anesthesia. A total 
of 1,000 cc. of citrated blood were transfused 
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during the operation. By the afternoon of the 
first postoperative day the patient had lapsed 
into coma. The pulse was rapid. Bladder cathe- 
terization yielded only a very small amount of 
blood-cinged urine. The patient’s course was 
progressively downhill; by the fourth day his 
non-protein nitrogen had risen from the normal 
level at time of admission to 240 mg. per cent. 
An indwelling Foley catheter yielded no urine. 
Fecal incontinence occurred. Pretibial edema 
appeared and moist rales developed in the 
chest. Fluids were restricted. On the eighth 
postoperative day hyperpnea and tachypnea 
developed. Urinary output showed no signs of 
increasing. Renal decapsulation of the left kid- 
ney under spinal anesthesia was performed 
(A. D.) on December 29th. A large, swollen, 
dark, purplish brown kidney was delivered into 
the wound. Very little bulging of parenchymal 
tissue was noted as the capsule was incised. A 
section of the cortex was taken for biopsy and 
nephrostomy was performed. 

The patient left the table in poor condition. 
The following morning 30 cc. of blood-tinged 
urine were obtained from the bladder. There 
was only moderate serosanguineous drainage 
from the nephrostomy tube. Pulmonary edema 
developed and the patient expired late that 
afternoon. 

The report of kidney section studies from the 
left kidney was lower nephron nephrosis, de- 
scribed as follows: The pathologic changes were 
located predominantly in the proximal and 
distal convoluted tubules. There was granular 
degeneration of the cytoplasm of the tubular 
epithelium. Many tubules contained intact red 
blood cells and fragments of disintegrated red 
cells. In many areas the convoluted tubules 
were dilated and distended with blood casts 
and pigment granules. Many glomerular capil- 
laries appeared congested and distended with 
red cells. Some of the glomerular spaces were 
dilated and filled with amorphous material. 
(Fig. 1.) 


SUMMARY 


1. An increase in the number of blood trans- 
fusion reactions in recent years has called at- 
tention to the necessity for a better regimen 
for the treatment of anuria. 

2. We offer here a simple method of treat- 
ment which does not necessitate the use of 
such special apparatus as the artificial kidney 
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or of trained teams such as are necessary in the 
use of peritoneal lavage. 

3. Two illustrative cases are presented. 

4. Early detection of transfusion reaction, 
early institution of therapy and recognition of 
certain clinical signs which are of valuable 
assistance to every practicing physician are of 
paramount importance. 

5. Every transfusion should be supervised 
and the needle withdrawn at the first sign of 
any untoward reaction. 

Acknowledgment: Grateful acknowledgment 
is made to Dr. Moses Kopel, pathologist at 
Gouverneur Hospital, who provided the photo- 
micrograph and its interpretation. 
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IF a hypernephroma involves the left kidney, one can reasonably expect 
metastases, in advanced cases, to involve the left ovary and vagina since 
the growth seems to spread via the venous channels. For the same reason, 
in men the left testicle should be searched for possible metastatic involve- 
ment in such cases. Conversely, if a hypernephroma-like growth is found 
in the vagina or left ovary, the left kidney region should be explored even 
when other examinations fail to diagnose the presence of a hypernephroma 
there, according to Martzloff and Manlove. The suggestion seems to be a 
good one. (Richard A. Leonardo, M.D.) 
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THE INFREQUENCY OF PELVIC ENDOMETRIOSIS IN 
NEGRO WOMEN* 


GeorGE BLINICK, M.D. AND VINCENT J. MERENDINO, M.D. 
New York, New York 


metriosis noted by Meigs in ward laparotomies 
is considerably higher than that of our wards 
where over half the patients are colored.” 

For the past ten years pelvic endometriosis 
has been carefully looked for at laparotomy 
on the gynecologic service at Harlem Hospital. 


HERE is considerable variation in the re- 
ported incidence of pelvic endometriosis 
and uterine adenomyosis which largely 


can be attributed to the thoroughness with 
which the pelvic organs are examined at 
laparotomy. Sampson'-* reported an incidence 


TABLE I 


CLINICAL FEATURES OF PATIENTS WITH ENDOMETRIOSIS 


Parity Race Complaints 


Operative Findings 


Pathology 


Operation 


No. 176979..... 32 | Gravida uu | Negro| Dysmenorrhea; urin- 
nary frequency; 
menorrhagia 


No. 5920...... 23 | Gravidao | White| Dysmenorrhea; men- 
orrhagia; previous 
dilation and curet- 
tage and suspension 
elsewhere 


34 | Gravidau | Negro| Pain in lower ab- 
Para domen; abdominal 
mass; menorrhagia; 
previous salpingo- 
oophorectomy 


Noe. 18339%..... 30 | Gravida1 | Negro| Dysmenorrhea; men- 


Paral orrhagia; abdominal 
mass 


‘No. 117433 Pee 21 | Gravidao | Negro| Dysmenorrhea 


Retroverted fibroid 
uterus, endometrio- 
sis of ovaries and 
uterosacral liga- 


ments 


Small characteristic 
bluish nodule of left 
ovary 3 by 3 by 3 
cm. in size; 3 degree 

retroverted uterus 


Fibroid uterus; right 
chocolate cyst, § 
cm. 


Giant fibroid uterus; 
both ovaries en- 
larged, cystic, with 

bluish nodules 


Chronic salpingitis; 
chocolate cyst 5 cm. 
of right ovary; blue 


Endometriosis of 
tube and ovary; en- 
dometrial polyp; 
submucous fibroid 


None 


Endometriosis; fi- 
broid uterus 


Fibroid uterus; en- 
dometriosis of ovar- 
ies 


Chronic salpingitis; 
endometriosis of 
ovary and para- 


Total abdominal hys- 
terectomy; bilat- 
eral sal pingo-oo- 
phorectomy; appen- 
dectomy 


Suspension; presac- 
ral neurectomy 


Total abdominal hys- 
terectomy; right sal- 
pingo-oophorectomy 


Supracervical hyster- 
ectomy: salpingo- 
oophorectomy 


Right salpingo- 
oophorectomy; ap- 
pendectomy; sus- 


areas on pelvic and | ovarian tissue pension of uterus 


vesical peritoneum 


of pelvic endometriosis of 29.5 per cent; Fallas 
and Rosenblum‘ 8 per cent; Meigs’ 8.3 per 
cent in ward patients and 36 per cent in private 
patients; Holmes* 26 per cent; and Haydon’ 
9.84 per cent including both endometriosis and 
adenomyosis. There have been few studies on 
the racial incidence of adenomyosis and pelvic 
endometriosis. 

Many of the case histories of adenomyosis 
cited by Cullen* are of Negro patients. Yin® 
found that endometriosis and adenomyosis were 
commonly seen in Chinese women. Telinde'® 
states that “the 5 per cent occurrence of endo- 


These patients are almost entirely of the Negro 
race. During this time there have been 18,117 
admissions of which 4,477 had laparotomies 
performed. Only 5 cases of pelvic endometriosis 
were found, an incidence of 0.11 per cent. One 
of these five women was white; the other four 
were Negro women. The clinical material is 
summarized in Table 1. 

Adenomyosis was encountered more fre- 
quently and a five-year study was limited to 
those cases with definite endometrial invasion 
deep into the myometrium. In 1,920 lapa- 
rotomies twenty-two cases of adenomyosis 


* From the Department of Gynecology and Pathology, Harlem Hospital, New York, N. Y. 
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were found for an incidence of 1.14 per cent. 
(Fig. 1.) 

Symptoms associated with adenomyosis 
were: abnormal uterine bleeding, eighteen 
cases; pain, thirteen cases; abdominal mass, 
five cases; and sterility (never pregnant), eight 


7 


Number of Patients 


25-29 30-34 35-39 30-34 35-39 50-54 
Age of Patients 
Fic. 1. Age incidence of patients with adenomyosis. 


cases. The associated diseases with adenomy- 
osis were: fibromyoma, eighteen cases; pelvic 
inflammatory disease (endosalpingitis), nine- 
teen cases; ovarian cysts, three cases; endo- 
metrial polyp, three cases; and placental polyp, 
one case. There is considerable divergence of 
opinion!!!” as to the frequency of the combina- 
tion of adenomyosis with pelvic endometriosis. 
At Harlem Hospital! possibly because of the 
rarity of endometriosis no combined case was 
seen. 


COMMENT 


The causes of endometriosis are not known. 
However, two facts may help to explain the 
rarity of endometriosis in Negro women: 

First, endometriosis is rare in conjunction 
with pelvic inflammatory disease. This has 
been repeatedly demonstrated by Sampson and 
others and is a strong argument to support his 
theory of pathogenesis by tubal reflux. Al- 
though Fallas and Rosenblum reported an 
incidence of pelvic inflammatory disease with 
endometriosis of 17.3 per cent and Payne!® of 
19 per cent, the latter states that it was “‘usu- 
ally perisalpingitis or oophoritis. Endosal- 
ping’ is or tubal occlusion was rare.” At 
Harlem Hospital a large percentage of patients 
who undergo laparotomy have severe endo- 
salpingitis with tubal occlusion. 
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Second, Meigs has shown that the incidence 
of pelvic endometriosis is low in ward patients 
as compared with private patients. This is at- 
tributed by him to earlier marriage and child- 
bearing in the ward patients and this factor 
probably applies to the Negro women in the 
general population who marry early, have 
children and remain free of pelvic inflammatory 
disease. 

In the absence of any other known factors a 
constitutional racial factor may be involved. 

As compared with the varying theories as to 
the pathogenesis of endometriosis it is generally 
agreed that uterine adenomyosis represents 
prolongations of the uterine glands as originally 
demonstrated by Cullen. Again the causative 
factors are unknown, but that they are not 
wholly identical with those responsible for 
pelvic endometriosis is shown by the marked 
difference in incidence found in this series. 


SUMMARY 


Pelvic endometriosis is infrequently seen 
on the gynecologic service at Harlem Hospital 
which is almost entirely composed of Negro 
women. The recognized incidence was 0.1 per 
cent. Uterine adenomyosis is more common but 
was found in only 1.14 per cent of laparotomies. 
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SURITAL SODIUM* 
A NEW INTRAVENOUS ANESTHETIC AGENT 


P. C. Lunp, m.p. 


Jobnstown, Pennsylvania 


NTRAVENOUS anesthesia has become 
I increasingly popular and widespread during 
the past decade. This report is a clinical 
evaluation of a new agent, surital sodium, 
which appears to possess certain definite advan- 
- tages over those presently employed. 

Surital sodium is an ultra-short-acting thio- 
barbiturate. It is the sodium salt of 5-allyl-5- 
(1 methylbutyl-2-thiobarbituric acid), 
O.N.SNA. 


> 

It can be seen at a glance that the chemical 
structure of surital sodium is very similar to 
that of pentothal sodium.® The main difference 
being that an allyl group replaces the ethyl side 
chain. The molecular weight of surital sodium 
is 276.33. 

A 2 to 5 per cent solution is clear, light yellow 
in color and has a pH of 10 to 10.5. The dry 
sodium salt supplied in sealed ampules mixed 
with a small amount of sodium carbonate as a 
buffer is readily soluble in water to form a 
stable solution for parenteral use. The pH of 
the buffered surital sodium 2 per cent solu- 
tion remains unchanged about five hours 
whether kept at room or icebox temperature. 

Certain pharmacologic facts concerning suri- 
tal sodium are worthy of note. Wyngaarden, 
Woods, Ridley and Seevers! found this agent 
on an equimolar basis to be approximately one 
and a half times more potent than pentothal 
sodium.® Thus a smaller amount of surital was 
required to produce an anesthesia of equal 
depth and duration. 

In like manner Woods, Wyngaarden, Ren- 
nick and Seevers? found less cardiotoxicity with 
surital sodium, and in dogs the increased dura- 


tion of anesthesia following repeated doses of 
surital sodium occurred less rapidly than with 
pentothal sodium.® The site of detoxication for 
either agent is mainly in the liver. 


METHODS 


After the first two weeks of this study, during 
which preliminary trials were conducted, surital 
sodium was used in every patient requiring 
intravenous anesthesia. Patients ranged in age 
from six to eighty-seven years and included all 
types of operative and anesthetic risks. 

In those patients in whom surital sodium was 
used in conjunction with other agents, either 
for induction or as a supplement, the same pro- 
cedure was followed as is routine on our service 
for pentothal sodium.® In like manner intra- 
nasal oxygen and/or fluids were administered 
as indicated. 

Premedication schedules followed were the 
same as those used with pentothal sodium.® 
The choice of premedication was dictated by 
the age and medical status of the patients. 
Atropine, scopolamine, demerol and _short- 
acting barbiturates were employed either alone 
or in combination. 

Because of the increased potency of surital 
sodium over pentothal sodium® a 2 per cent 
solution was employed rather than the 214 per 
cent as is common with the latter agent. Solu- 
tions were made up prior to use by addition of 
distilled water to the dry powder. 

Administration. The intermittent injection 
technic of a 2 per cent solution was utilized in 
most instances, but surital sodium may be 
administered continuously in a more dilute 
solution. The rate of injection of a 2 per cent 
solution of surital sodium is slightly less than 
that of a 214 per cent solution of pentothal 
sodium.® A safe rate in most instances during 

induction is 1 or 2 cc. at a time until uncon- 
sciousness occurs; thereafter 1 to 5 cc. are 
administered intermittently to maintain anes- 
thesia at the desired level. The dose is deter- 
mined entirely by the effect produced. The rate 


* From the Department of Anesthesiology, Conemaugh Valley Memorial Hospital, Johnstown, Pa. 
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and depth of respiration, reflex movements and 
the required relaxation are the principle criteria 
used for further injections. More rapid injec- 
tions may induce apnea whereas a slower rate 
may necessitate the use of a greater amount. 


Untoward Reaction and/or Complications during 
Anesthetic Period 

Surital and Surital with D-Tubo Curarine 

Chloride (330 Cases). The following reactions 

were encountered in this group: Mild respira- 


TABLE I 
TOTAL SERIES 
‘ Ether and 
No, | spinal Cyclo. | 
Type of Operation a Surital D-Tubo- — cies with propane 
ses urital with 
Curare Surital Surital Surital 
Upper abdomen................ 51 ak 38 6 7 
Appendectomy..............-.. 81 5 3 39 I 33 
Gynecologic, major............. 83 2 . 57 6 18 
Gynecologic, minor............. 100 61 13 16 ‘ 10 
Nucleus pulposus............... 2 2 
Sympathectomy................ 2 2 ae 
Lower abdomen................ 9 I 6 i 2 
Abdominoperineal.............. 2 pall I I 
as 110 63 14 22 10 I 
Eye, ear, nose, throat and dental 89 40 27 ee 21 I 
31 11 5 9 6 
98 42 26 3 I 23 3 


CLINICAL RESULTS 


The data presented in Tables 1, 11 and 111 are 
self-explanatory. The following general com- 
ments can be made regarding surital sodium: 
Induction in all cases was rapid and pleasant 
without excitement, unconsciousness being 
obtained without yawning in a period of thirty 
to sixty seconds. Since dosage range varied 
widely both for the same and different types of 
surgical procedure, a definite statement regard- 
ing the maximum permissible amount to be 
administered cannot be given at this time. 
However, we believe, as is the case with other 
such agents, that if excessive amounts are 
required to induce satisfactory anesthesia it is 
better to supplement it with an inhalation 
agent. Judging from our past experience with 
pentothal sodium® it appeared that comparable 
anesthesia and/or relaxation was obtained with 
a smaller dose of surital sodium. 


tory depression with slight cyanosis occurred 
in eight cases; in five of these the cyanosis 
was relieved satisfactorily with nasal oxygen 
whereas in three cases a few breaths of oxygen 
administered by mask were required. Two cases 
of marked depression occurred, one due to a 
large dose (0.85 gm.) administered rapidly and 
the other occurred following administration of 
a relatively small dose (0.4 gm.) for a vaginal 
examination to a patient with a previous his- 
tory of sensitivity to barbiturates; oxygen 
administered under a mask with positive pres- 
sure gave relief in both of these cases. Hiccups 
occurred in two cases during induction which 
disappeared spontaneously when anesthesia 
was deepened; coughing occurred in seven 
prolonged dental cases carried in light planes 
of anesthesia. This was due to blood which had 
passed the pharyngeal pack and had stimulated 
the pharyngeal and laryngeal reflexes. Severe 
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TABLE II 


MAJOR OPERATIVE PROCEDURES 


Operation 


Curare 


(Units) 


Surital 
(gm.) 


Duration 
(min.) 


Remarks 


Appendectomy 
Uterine suspension 


Appendectomy 
Appendectomy 


Appendectomy 
Appendectomy 


Appendectomy 
Cystocele 


Appendectomy 
Appendectomy, bilateral 


ovarioplasty 
Enucleation 


Biopsy of bladder 
Open reduction arm 


Appendectomy 
Total hysterectomy 


Right inguinal herniorrhaphy 


Uneventful; spoke 15 min. postopera- 
tively 

Uneventful; spoke 10 min. postopera- 
tively 

Uneventful; reflex activity in 10 min. 

Uneventful; spoke 8 min. postopera- 
tively 

Uneventful; blood pressure rose 20 
mm. Hg 

Uneventful; spoke 20 min. postopera- 
tively 

Uneventful; spoke in 12 min. 

Postoperative depression with chills 

Uneventful; awake in 8 min. 
Uneventful; slight depression for 30 
min, 

Uneventful; very deep respirations 


Uneventful; reflex activity at end of 
operation 
Uneventful; 
operatively 
Uneventful; awake on return to ward 

Uneventful; fully awake in 10 min. 
Uneventful; reflex activity returned at 
end of operation 


slightly restless post- 


* Nitrous oxide 50% with oxygen. 


DOSAGE OF 


TABLE I 


SURITAL AND/OR CURARE 


Type of Operation 


Surital 


Surital and 
D-Tubo-Curarine 


Spinal and Surital 


Maxi- 
mum 
(gm.) 


Mini- 
mum 


(gm.) 


Maxi- 
mum 
(gm.) 


Aver- Mini- 
age 


(gm.) 


Gastrectomy 
Upper abdomen 
Appendectomy 
Gynecologic, major 
Gynecologic, minor 
Nucleus pulposus 
Sympathectomy 
Lower abdomen 
Abdominoperineal 
Orthopedic 

Eye, ear, nose, throat and dental 


Genitourinary 
Plastic, etc 
Delivery 


oo 
oo 9 
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No. |Aee — — 
3 | 29 
20 | 47 0.45 60 
49 | 17 0.75 30 | 
197 | 18 1.00 80 30 | 
320 | 44 0.70 45 
387 | 65 | 50 50 
430 | 30 0.60 20 50 
*152 | 10 0.50 go 
*373 | 45 | 0.80 
No. 
Cases | Maxi-| Mini- | Aver- | | Aver- eg 
mum | mum | age age 
(gm.) | (gm.) | (gm.) | (gm.) 
“i a lacie 81 | 1.25 | 0.45 | 0.69 | 1.00 | 0.50 .65 | 1.10 .37 sie 
me beans 83 -45 | 0.45 | 0.45 | 0.80 | 0.80 .80 | 2.00 46 
es ...+-| 100 | 1.00 | 0.05 | a.38 | 1.50 | 0.20 .56 | 0.40 .38 pe 
| 1.00 | 0.08 | 0.38 | 1.25 | 0.16 .60 | 1.50 40 
89 | 1.70 | 0.10 | 0.60 | 1.70 | 0.20 
26 | 1.25 | 0.18 | 0.47 | 0.60 | 0.30 .48 | 0.70 35 
98 | 1.50 | 0.05 | 0.48 | 1.30 | 0.14 | .73 | 0.20 20 
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laryngospasm occurred in one case following an 
unsuccessful attempt at bronchoscopy without 
previous cocanization or simultaneous ad- 
ministration of curare. 

Surital and Spinal or Continuous Spinal 
Anesthesia (222 Cases). Respiratory | depres- 
sion with cyanosis occurred in one case in which 
a high spinal anesthetic was given (D4). It was 
immediately relieved with oxygen under mask 
and positive pressure; arrythmias, probably all 
extrasystoles, occurred in four cases in which 
high spinal anesthetics were given (D5 to D3). 
These disappeared spontaneously when the 
pulse increased in rate. Emesis occurred in one 
case, a hysterectomy performed with the 
patient in steep Trendelenburg position. This 
was relieved by the administration of more 
surital. 

Surital As an Induction Agent for Cyclo- 
propane (140 Cases). Hiccups occurred in two 
cases during induction but were relieved by the 
cyclopropane; extrasystoles occurred in one 
case during the administration of cyclopropane. 
Coughing occurred in one case during the 
induction. Respiratory depression with slight 
cyanosis occurred in six cases during intubation 
of the larynx. These patients were given 0.5 
gm. of surital sodium with sixty units of d-tubo- 
curarine chloride very rapidly. Apnea usually 
ensues and the patient is rapidly intubated. 
Oxygen and cyclopropane are then adminis- 
tered by controlled respirations until normal 
respiration ensues. The cyanosis in these cases 
was relieved very quickly by the aforemen- 
tioned method. 


Postoperative Untoward Reactions and/or 
Complications 


Surital Alone or with D-Tubo Curarine 
Chloride (330 Cases). In this group the follow- 
ing postoperative reactions occurred: emotional 
disturbances two cases; disorientation, three; 
mild tremors, three; dizziness, eight; nausea 
and vomiting, six; pulse irregularity, two; mild 
headache, six; moderate headache, four; visual 
disturbances, two. It is very difficult to ascer- 
tain how many of these symptoms were 
secondary to the premedications rather than 
the anesthetic agent. Respiratory depression 
with cyanosis occurred in three cases. This was 
relieved in each instance by nasal oxygen and 
intramuscular coramine. This cyanosis may 
have been secondary to insufficient attention 
to the maintenance of a patent airway rather 
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than to the depressant effects of surital sodium. 
In four cases the blood pressure dropped more 
than 20 mm. of mercury; these patients 
recovered spontaneously without an analeptic. 

Surital and Spinal or Continuous Spinal 
Anesthesia (222 Cases). The following reac- 
tions were encountered in this group: mild 
headache, ten cases; hiccups, two; restlessness, 
four; dizziness, five; tremors, one; nausea and 
vomiting, thirteen; visual disturbances, two; 
blood pressure drop over 20 to 30 mm. of 
mercury, seven. Generally the nausea and 
vomiting occurred in cases in which the pa- 
tients had undergone rather extensive ab- 
dominal or pelvic surgery; thus the surital need 
not necessarily be the causative factor. 

Surital Sodium As an Induction Agent for 
Cyclopropane Anesthesia (140 Cases). In this 
group the following postoperative reactions 
were encountered: emotional disturbances, two 
cases; tremors, one; dizziness, two; nausea and 
vomiting, eleven; blood pressure drop of 20 
mm. of mercury, six; prolonged delay in post- 
anesthetic recovery, one. The premedication, 
nature of surgery and the inhalation agent all 
probably contributed to these reactions as well 
as the surital sodium. 

From the foregoing it is apparent that no 
severe postoperative sequelae were encountered 
in this series that could be attributed to surital 
sodium. The incidence of minor untoward 
reactions and/or complications is also very 
low—less than 10 per cent. 

Although the effects of surital sodium on 
both the rate and minute volume of exchange 
of respiration were quite variable, it appeared 
that in comparable dosage less respiratory 
depression occurs than with pentothal sodium.® 

Surital like pentothal,® being a _ para- 
sympathomimetic drug, enhances pharyngeal, 
laryngeal and bronchial reflex activity. This 
reflex hyperactivity seen during pentothal 
sodium anesthesia is not present to the same 
extent with surital sodium anesthesia during 
comparable levels of anesthesia. Clinically (1) 
patients will tolerate pharyngeal airways dur- 
ing lighter planes of anesthesia than when 
pentothal® is employed; (2) endotracheal tubes 
can be passed in some patients anesthetized 
with surital sodium alone without the advent 
of laryngospasm; (3) the larynx was stimulated 
artifically during very light planes of anesthesia 
without the advent of spasm or stridor. Severe 
laryngospasm occurred only once in this series, 
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i.e., bronchoscopy under surital sodium anes- 
thesia without previous cocanization. 

No unusual effects on the blood pressure were 
noted. Postoperative hypotension occurred in 
a few patients but this in all probability was 
due to shock from the operative procedure 
inasmuch as blood pressure was maintained 
at normal levels during the administration of 
the anesthetic. 

Although there are many factors which 
influence the time of recovery from anesthesia, 
all things being considered equally, recovery 
from surital sodium occurs more rapidly than 
with pentothal sodium.® This can be expected 
inasmuch as surital sodium is more potent than 
pentothal sodium® and smaller amounts are 
required to maintain the same depth of 
anesthesia. 

No deaths occurred in this series of patients 
which can be directly attributed to the use of 
surital sodium. 


SUMMARY 


1. In this series of 700 patients surital 
sodium was employed as an intravenous anes- 
thetic, either alone or in combination with 
other agents. * 

2. Surital sodium produced less respiratory 
depression than pentothal sodium.® 


*The material for this study was furnished by 
Dr. E. A. Sharpe of the Department of Clinical Investi- 
gation, Parke, Davis & Company, Detroit, Mich. 
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3. Surital sodium produced less hypersensi- 
tivity of the laryngeal and pharyngeal reflexes 
than pentothal sodium.” 

4. Recovery from surital sodium is more 
rapid than from pentothal sodium.® This is in 
all probability due to greater potency of surital 
sodium, less being required to maintain a given 
depth of anesthesia. 

5. No untoward effects on blood pressure or 
respiration were noted. No deaths occurred 
which can be attributed to the use of surital 
sodium. 

6. Surital sodium is a safe and effective agent 
for intravenous anesthesia. 

Addendum: This series now exceeds 4,700 
cases. The only noteworthy change in technic 
is the administration of decamethonium bro- 
mide (syncurine) in place of d-tubo curarine. 
Syncurine has been used in over 300 cases with- 
out serious untoward reactions. This combina- 
tion of intravenous agents appears especially 
efficacious in endoscopic procedures. 


REFERENCES 


1. WYNGAARDEN, J. B., Woops, L. A., Ripiey, R. and 
Seevers, M. H. Anesthetic properties of sodium 
allyl-5-(1-methylbutyl)-2-thiobarbiturate (surital) 
and certain other thiobarbiturates in dogs. J. 
Pharmacol. er Exper. Therap., 95: 322, 19409. 

2. Woops, L. A., WYNGAARDEN, J. B., RENNicK, B. and 
Seevers, M. H. Cardiovascular toxicity of thio- 
barbiturates: comparison of thiopental and 5-allyl- 
5-(1-methylbutyl)-2 thiobarbiturate (surital) in 
dogs. J. Pharmacol. er Exper. Therap., 95: 328, 
1940. 


June, 1951 


iy 
. 
Aj 
Mis 
4 
he 
j 
> 
4 | 
4 
4 
4 
, 


USE OF THE KIRSCHNER WIRE 


A FORGOTTEN ACCESSORY IN THE TREATMENT OF INTRACAPSULAR 
FRACTURES OF THE FEMUR 


Mosts BEHREND, M.D. 
Philadelphia, Pennsylvania 


delphia General Hospital, H. Augustus 
Wilson was the Attending Orthopedist and 
Professor of Orthopedic Surgery in the Jeffer- 
son Medical College. He was especially inter- 
ested in the intra- and extracapsular fractures 


| 1900 when I was an intern in the Phila- 


| 


Fic. 1. Author’s case; illustrates the use of a wire nail 
to obtain apposition to the fracture (1917). 


of the femur. The source of these cases was a 
population of 5,000 people comprising patients 
in the hospital and from the indigent who 
lived in the out wards. Most of the patients were 
old, decrepit and in poor physical condition. 

At that time practically the sole treatment 
was the use of Buck’s extension apparatus 
which was developed in 1860 by Gurdon Buck. 
Plaster casts were also used and these two 
methods were the only ones employed at that 
time. Many of these patients, especially those 
in plaster casts, died of pneumonia. 

The development of the various technics 
used for the treatment of fractures of the hip is 
interesting. In the early part of the century we 
did not have the refined methods of treating 
these fractures which were part of a later devel- 
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opment. The Kirschner wire was not used until 
1909. This did not become a popular method 
of treatment, however, until several years 
later. The bone graft treatment as originated 
by Albee was a great step forward in the ad- 
vancement of treating fractures of the neck 
of the femur. This required a special armamen- 
tarium and a good mechanic. In 1917 the 
author used an ordinary wire nail to maintain 
the fractured ends in apposition. (Fig. 1.) The 
method of Russell (1924) was an ingenious 
method of traction but had only a limited 
application in fractures of the neck of the 
femur. It was generally used in fractures of 
the femur where it still may serve a good pur- 
pose. The abduction cast treatment of Whit- 
man instituted in 1925 was a very popular way 
of treating fractures of the neck of the femur. 
It was used widely by surgeons in restoring 
the usefulness of these patients. In 1931 Smith- 
Petersen used the nail which bears his name. 
This has become an accepted method of treat- 
ing intracapsular fractures of the neck of the 
femur. Many additional types of nails, each 
bearing the name of the originator, have since 
been introduced. 

Technic of Operation with the Kirschner Wire. 
The operation is performed in the fluoroscopic 
room of the x-ray department. Spinal anes- 
thesia is used with the injection of about 50 mg. 
of procaine. The fracture is then set by means 
of hand and arm traction on the thigh with the 
knee bent at right angles. The thigh is raised in 
vertical traction, abducted and then brought 
to the middle line still maintaining the traction. 
Success of reduction is determined by noting 
the position of the leg and foot after attempted 
reduction and by fluoroscopic observation. A 
small incision is made over the great trochanter 
with the aid of the fluoroscope. The Kirschner 
hand drill is used to place the wires through the 
fracture to the head of the bone. Usually three 
of these wires are used, place in a triangle 
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approximately 1 cm. from each other. (Fig. 2.) 
The excess wire is cut away. The protruding 
ends are turned down to prevent migration 
and an x-ray is immediately taken after opera- 
tion. Skin sutures only are required. No plaster 
cast is applied. This operation can be per- 
formed in five or ten minutes. The patients are 
allowed to ambulate with crutches immediately 
after operation. No weight is put upon the 
fractured leg for at least three months. 

Use of the Smith-Petersen nail is probably 
the most popular method at the present time 
of treating intracapsular fractures of the hip. 
The time required to perform the operation is 
very much greater than with the use of the 
Kirschner wire. The checking of the position of 
the nail by means of the x-ray while the opera- 
tion is being performed consumes much time. 
The results are no better than those following 
the operation with Kirschner wires. 

Results. In fifty cases the results following 
the use of the Kirschner wire were very gratify- 
ing. There was no necrosis of the head of the 
bone. The ages of the patients varied from 
thirty-eight to ninety-two years. The last pa- 
tient operated upon was a man ninety-two 
years of age. He obtained good union. He is now 
walking and able to get around without the 
aid of crutches. Occasionally it is necessary to 
remove the wires when they irritate the soft 
tissues or become loose. It is impossible for me 
to give the results of my experience with the 
Smith-Petersen nail. | have never used it. It 

never appealed to me because the Kirschner 
wire method was the simpler operation. The 
results were just as good. 

Morbidity and Mortality. There have been 
no deaths in our experience with the use of the 
Kirschner wire. Two authors in recent papers 
have reported the mortality with the use of the 
Smith-Petersen nail from 6 to 14 per cent. Ne- 
crosis of the head of the bone has not been seen 
after insertion of the Kirschner wire. This is 
not an uncommon occurrence with the use of 
the Smith-Petersen nail. The patients resume 
walking with crutches a few days after the oper- 
ation with Kirschner wires. The fractured leg 
is not placed in plaster. Plaster was and still 
is responsible for many deaths from pneumonia. 
These old people do not tolerate plaster well 

on account of the enforced recumbent position 
they must assume. Plaster of paris should not 
be used when we have at our disposal the 
Kirschner wire and the Smith-Petersen nail. 
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Fic. 2. Illustrates the application of Kirschner wires 
in an intracapsular fracture. Patient was ninety-two 
years old (1949); he is now walking without the aid 
of crutches. 


CONCLUSIONS 


1. The author’s interest in intra- and extra- 
capsular fractures of the femur began in 1900 
when he was an intern in the Philadelphia 
General Hospital. 

2. A brief history of the development of the 
various mechanical contrivances to hold the 
fragments in place is reviewed. 

3. The technic of operation with the use of 
the Kirschner wire is given. The ease with 
which this can be done in the fluoroscopic room 
is noted. 

4. The Smith-Petersen nail is much more 
difficult to apply. It requires more time and the 
results are no better than those following the 
operation with Kirschner wires. The author has 
never used the Smith-Petersen nail. 

5. There have been no deaths following the 
use of the Kirschner wire. Recent reports show 
that deaths from the use of the Smith-Petersen 
nail have been from 6 to 14 per cent. 

6. Plaster of paris is not used at all in these 
fractures because of the great danger of 
pneumonia. 

Addendum: Since presenting this manuscript 
for publication, Albert Behrend, m.p., and | 
have operated upon four additional patients. 
with ages ranging from sixty-eight to eighty- 
eight. All are now ambulatory. 
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RECENT studies have shown that when a careful history is obtained, one 
will find that three-quarters of all cases of abscess of the lung are secondary 
; to some pre-existent condition. Operations on the upper respiratory tract, 
| dental extraction, tonsillectomy, pulmonary tuberculosis or malignancy, 

pneumonia, epilepsy, other operations under general anesthesia and 
bronchiectasis, are all important causative factors to the subsequent 
development of abscess of the lung. In younger adults dental extraction 
and/or tonsillectomy is the most common cause; in older individuals 
tuberculosis, malignancy, intoxication with alcohol or an overdose of sleep- 
ing pills is more apt to be the etiologic factor. Only when all these possi- 
bilities have been ruled out is one justified in labeling any particular case of 
abscess of the lung as “primary” in nature. (Richard A. Leonardo, M.D.) 
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Obstetric 


HE woman about to become a mother or with a new-born infant upon her bosom, should 

be the object of trembling care and sympathy wherever she bears her tender burden, or 
stretches her aching limbs. The very outcast of the streets has pity upon her sister in degradation, 
when the seal of promised maternity is impressed upon her. The remorseless vengeance of the law 
brought down upon its victims by a machinery as sure as destiny, is arrested in its fall at a word 
which reveals her transient claim for mercy. The solemn prayer of the liturgy singles out her sor- 
rows from the multiplied trials of life, to plead for her in her hour of peril. God forbid that any mem- 
ber of the profession to which she trusts her life, doubly precious at that eventful period, should 


hazard it negligently, unadvisedly or selfishly. 
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eclampsia alone still remains an enigma 
to the obstetrician and much too often 

a catastrophe to the mother and her baby. In 
recent years we have made tremendous strides 
in the conquest of puerperal sepsis and ob- 
stetric hemorrhage, two of the three chief killers 
of mothers. Antibiotics, sulfonamides and im- 
proved technics have almost eradicated puer- 
peral sepsis from our hospitals. It may not be 
overly optimistic to foresee in the near future 
the relegation of this dread disease to past his- 
tory. Obstetric hemorrhage continues to be a 
problem but here, too, the advances have been 
great and the outlook for the future is good. 
The way has been made clear. Blood has been 
more available and more often than not 
hemorrhage may be anticipated or prevented. 

Quite different is the situation with eclamp- 
sia. No method has yet been found to control 
the vascular, kidney and liver changes so fre- 
quently found with this complication, nor is 
the cure yet in sight. Here is the most fertile 


()' the principal causes of maternal death 


field for a further reduction in maternal 
mortality. 


* * 


Case 1. This patient was a sixteen year old 
gravida 1 who had attended the prenatal clinic 
regularly. Her past history and antenatal course 
were not significant until the eighth month 
when her blood pressure rose from 106/68 to 
124/84. Weight gain was normal and urinalysis 
was negative. There was slight ankle edema but 
no signs or symptoms of toxemia. The patient 
returned to the clinic two weeks later at which 
time her blood pressure was 138/94, other find- 
ings being essentially the same. Approximately 
two weeks later she was admitted to the hos- 
pital in active labor with membranes ruptured. 
Blood pressure on admission was 140/100 and 
urinalysis revealed 1 plus proteinuria. There 
was no history of headaches, dizziness, spots 
before the eyes or epigastric pain. Ankle edema 
was stated to be 2 plus. 

Labor progressed rapidly and delivery was 


* Cases are from the Committee on Maternal Welfare of the Medical Society of the County of Kings, Brooklyn, 
N. Y. The views expressed are those of the authors. 
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spontaneous following pudendal block anes- 
thesia. The third stage of labor was uneventful 
and mother and baby left the delivery room in 
good condition. 

Three hours post partum the patient had a 
generalized convulsion and then lapsed into 
coma. Blood pressure after the convulsion was 
136/90. Morphine sulfate, 14 gr., was given but 
was soon followed by a second convulsion. 
Nasal oxygen was given and preparations made 
for phlebotomy. One hour following onset of 
convulsions 950 cc. of blood were removed. 
However, the patient continued to have con- 
vulsions, having six within a period of three 
hours despite additional morphine. Forty-five 
minutes following phlebotomy the patient went 
into shock, pulse and blood pressure becoming 
imperceptible. Blood plasma and 10 per cent 
glucose were administered with improvement in 
the patient’s general condition. However, she 
never fully recovered from shock despite trans- 
fusion of whole blood and died seven hours 
later. Autopsy showed necrosis of the liver and 
kidneys and petechial hemorrhages in the heart 
and brain. 

Case 1. This thirty-one year old primipara 
consulted her physician during the third month 
of pregnancy at which time general physical 
examination was negative. Past history was 
also essentially negative. The pregnancy pro- 
gressed normally until the seventh month when 
the patient’s blood pressure rose from 120/70 
to 130/80. Weight gain at this time was exces- 
sive, being 6 pounds in one month. During the 
eighth month the pressure rose to 140/90 and 
edema and 1 plus albuminuria were noted for 
the first time. The patient was placed on a high 
protein and salt-poor diet, given phenobarbital 
and instructed to take as much bed rest as pos- 
sible. During the ninth month her blood pres- 
sure fluctuated between 150/100 and 160/100. 
Complete bed rest was advised but was not 
strictly adhered to as the patient felt well. 

One week prior to term she was admitted to 
the hospital in active labor. Blood pressure on 
admission was 170/120. Urinalysis revealed a 
trace of albumin. Demerol and scopolamine 
were used for sedation during a twelve-hour 
labor which progressed satisfactorily. 

The patient had a twin birth, the first de- 
livered by low forceps and the second spon- 
taneously, followed by considerable hemor- 
rhage. Glucose in distilled water was given 
intravenously. Blood loss estimated at 800 cc. 
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was not replaced as it was believed it would 
serve the purpose of phlebotomy. 

Seven hours post partum the patient had her 
first convulsion which lasted three minutes. 
Morphine sulfate, 14 gr., was administered. 
Ninety minutes later she had a second convul- 
sion lasting seven minutes, and one hour later 
had the third and last one continuing ten min- 
utes. Drop ether was administered in an at- 
tempt to control the convulsions. Phlebotomy 
was performed but because of the patient’s 
poor condition only 250 cc. of blood were re- 
moved. Her condition became progressively 
worse, coma deepened, respiration became 
Cheyne-Stokes in type and she died in shock. 
Autopsy revealed nephrosis and extensive liver 
necrosis. 


Questions. (1) What are the important 
early signs and symptoms of toxemia? (2) Is 
toxemia of pregnancy preventable? (3) What 
role does prenatal care play in the prevention of 
eclampsia? (4) Was prenatal care adequate in 
these cases? (5) Is home treatment satisfactory 
in treatment of pre-eclampsia? When is hos- 
pitalization indicated? (6) When is phlebotomy 
indicated, if ever? 

Answers. Pre-eclampsia cannot always be 
prevented but its end result, eclampsia, can and 
should be. Some have divided pre-eclampsia into 
mild and severe forms. However, in any patient 
classification of pre-eclampsia as mild carries 
with it a heavy responsibility. Often simple 
onset of labor will suffice to change a seemingly 
mild case into a more serious one. Prophylaxis 
of any disease is difficult when its etiology is 
unknown and this applies to pregnancy toxe- 
mia only too well. 

Regardless of its cause the two findings of 
prime importance in its detection are (1) spasm 
of the arterial system and (2) retention of water 
as extracellular fluid. Good prenatal care then 
should include a constant search for the early 
signs and symptoms of arterial spasm and 
fluid retention. If the prenatal visit consisted of 
nothing more than a careful blood pressure 
reading and an accurate weight determination, 
rare indeed would be the toxemia which would 
not be recognized early enough to initiate ade- 
quate treatment. Awaiting symptoms which 
the patient may report invites disaster, for 
when headache, epigastric pain, puffiness of the 
face and visual disturbances arise, she may 
have (probably has) already passed the stage 
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when good results may be obtained with con- 
servative treatment. Proteinuria can be of 
serious import but its absence is never a reason 
for complacency. In early toxemia proteinuria is 
the exception rather than the rule. 

Much harm has come of arbitrarily setting 
blood pressure levels at which the patient is 
considered to have toxemia. It has been stated 
that blood pressure of 140/90 represents a mild 
and 160/100 a severe toxemia. It should soon 
become obvious that no blood pressure reading 
is of much significance unless it is compared 
with the patient’s blood pressure early in preg- 
nancy. This is illustrated only too well in the 
first case of the young primipara who had her 
convulsions post partum at which time her 
blood pressure was 136/94 and proteinuria only 
1 plus. 

On first inspection one might be inclined to 
say that the patient had had good prenatal care 
and that this was a case of fulminating toxemia. 
Somewhat closer analysis reveals that her 
blood pressure early in pregnancy had been 
106/68 and two weeks prior to delivery it had 
risen to 138/94. This represented an increase 
of over 30 points in the systolic and what is 
even more important, a rise of over 20 points in 
the diastolic pressure. Total weight gain is not 
given but ankle edema was stated to be 2 plus, 
so water retention was undoubtedly also pres- 
ent. The term fulminating eclampsia appears 
not infrequently upon the death certificate, yet 
detailed case reports as the foregoing invariably 
reveal the presence of unsuspected or neglected 
pre-eclampsia. It is not our contention that 
fulminating toxemia does not occur, only that 
it is most unusual. 

In the second case the errors are even more 
obvious. Arterial spasm became evident as 
early as the seventh month when systolic and 
diastolic pressures each rose 10 points. Water 
retention might have been suspected as early as 
the seventh month when weight gain became 
excessive. It became quite obvious during the 
eighth month when edema appeared. Further, 
blood pressure elevations followed and an at- 
tempt was made to institute treatment at 
home. This treatment, however, fell far short 
of its goal. Failure of the patient to cooperate 
at home “because she felt well” is almost to be 
expected. More frequent check-ups and per- 
sistence on the part of the physician with in- 
sistence on hospitalization when indicated must 


be the rule. 
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No physician should ever attempt to excuse 
himself by stating that the patient did not fol- 
low instructions. Knowledge is his alone and he 
must assume the responsibility. Home treat- 
ment is reserved for the early or so-called mild 
cases and can be sanctioned only when the pa- 
tient is seen at three to five-day intervals. Hos- 
pitalization is indicated whenever there is a 20 
point rise in diastolic or 30 point rise in systolic 
pressures. Other findings may of course influ- 
ence this decision. 

The use of phlebotomy in the treatment of 
eclampsia has had its advocates for many years. 
The chief reason for blood letting was the seem- 
ingly good results which followed its use. 
Physiologically it is not sound and certainly 
better methods of lowering blood pressure are 
available. Eclamptics are prone to all forms of 
shock and the obstetrician knows only too well 
the importance of blood loss. Postpartum hem- 
orrhage is a common contributing factor in 
death from eclampsia. Hemorrhagic shock may 
occur in the toxic patient even when blood loss 
does not seem excessive. As a prophylactic 
measure against heart failure and cerebral 
hemorrhage phlebotomy is not warranted as 
our medical armamentarium contains better 
weapons. Its use in these two cases certainly 
was unfortunate. To subject a gravely ill pa- 
tient to considerable blood loss is unwise. 


* * * * 


Case 11. A twenty-five year old female, 
gravida Iv, para 111, was admitted to the hospi- 
tal at term in active labor. Previous pregnancies 
had terminated uneventfully. Prenatal care 
began during the fifth month of pregnancy. At 
monthly visits the patient was normal until the 
thirty-sixth week when it was noted that she 
had 2 plus edema of the lower extremities and 
had gained 10 pounds in *he previous four 
weeks. Blood pressure was 124/90 as compared 
to a previous reading of 118/70. Urinalysis 
was negative. The patient was placed on a salt- 
poor diet and instructed to rest and report 
again in two weeks. She failed to follow these 
instructions and when next seen was in active 
labor. 

On admission her blood pressure was 230/150 
and edema was marked. Proteinuria was 4 plus. 
The fundus was enlarged to term and the fetus 
presented by the vertex. Uterine contractions 
were regular but short and rectal examination 
showed the cervix to be dilated 2 cm. 
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Because the patient was vomiting and com- 
plaining of severe headache, she was given 200 
cc. of hypertonic glucose intravenously and 
morphine sulfate, 14 gr. Five hours following 
admission she went into acute cardiac failure 
with pulmonary edema. Blood pressure fell 
from 260/140 to 170/80. Treatment consisted 
of rapid digitalization, nasal oxygen and a 
phlebotomy of 700 cc. There was no apparent 
response to any of these procedures and the pa- 
tient expired three hours later. Autopsy re- 
vealed liver necrosis, acute nephrosis, pul- 
monary edema and right-sided dilatation of the 
heart. 

Case tv. A twenty year old obese female, 
gravida 1, para 0, was admitted to the hospital 
in active labor at term. Her prenatal course had 
been complicated by a 50 pound weight gain 
and moderate edema of the lower extremities. 
Blood pressure one week prior to admission 
was 140/90 as compared to 118/74 on her 
first admission. Bed rest and epsom salts by 
mouth had been advised at her last prenatal 
visit. 

On admission her blood pressure was 150/120 
and urinalysis showed 3 plus proteinuria. Labor 
progressed satisfactorily to spontaneous de- 
livery under pudendal block anesthesia. Twelve 
hours post partum the patient had a generalized 
convulsion. Blood pressure at this time was 
180/110, pulse 140. Morphine sulfate was given 
to control further convulsions and the patient 
was placed in an oxygen tent. Five hours later 
she had a second convulsion. Blood pressure 
was still 180/120. Morphine was repeated to- 
gether with magnesium sulfate intramuscu- 
larly. Blood chemistry revealed urea of 20, uric 
acid of 4 and CO, combining power of 50. Six 
hundred cubic centimeters of blood were with- 
drawn by phlebotomy. Blood pressure dropped 
to 130/100 but the pulse continued to be rapid 
and irregular. 

Three hours after the second convulsion the 
patient was comatose. Urinary output was 
scant. Blood pressure was 150/100, pulse 120 
and irregular with definite evidence of pul- 
monary edema. Medical consultant advised 
rapid digitalization, slow blood transfusion, dry 
phlebotomy and mercuhydrin. Following the 
transfusion the patient seemed to improve for 
several hours only to sink into shock and deep 
coma. Autopsy showed focal liver necrosis, 
nephrosis, bilateral bronchopneumonia and 
pulmonary edema. 


Questions. (1) What is the best treatment 
of eclampsia? (2) How may the convulsions be 
controlled? (3) Should ether or chloroform be 
used to control convulsions? (4) Are anuria and 
oliguria frequent complications of eclampsia? 
What is their treatment? (5) Is cardiac 
decompensation common in eclampsia? Is 
digitalization indicated? (6) Of what value are 
blood chemistry determinations in outlining 
treatment? 

Answers. Treatment of eclampsia must 
concern itself chiefly with management of con- 
vulsions, maintenance of fluid balance, control 
of hypertension and acid-base balance. Com- 
plete nihilism will give better results than over- 
enthusiastic treatment. 

Morphine has long been the drug of choice 
for the control of convulsions. It constituted 
the most important part of Stroganoff’s time- 
honored plan of treatment. The routine 
generally advocated was to administer 14 grain 
intramuscularly following the first convulsion; 
or half of this dose intravenously. Subsequently 
the drug was given at thirty-minute intervals 
until the respirations fell to 10 to 12 per minute. 
More recently, however, many have thought 
that it is best to rely upon other drugs such 
as the barbiturates. These latter drugs avoid 
the increased intracranial pressure and sup- 
pression of urine which follow large doses of 
morphine. Perhaps even more important is the 
fact that depressed respirations and acidosis 
do not follow the use of barbiturates although 
this is the rule with morphine. Dieckmann, the 
leading authority on toxemia, advocated the 
use of 6 gr. of sodium luminal initially followed 
with smaller doses as indicated. It has been 
our routine with seemingly good results to 
administer 714 gr. of sodium amytal intra- 
venously following the first convulsion; smaller 
doses are repeated later if necessary, or mor- 
phine has been used to supplement this therapy. 

No inhalation anesthetic should ever be used 
in an attempt to control convulsions. Patients 
with eclampsia are particularly prone to pul- 
monary edema and bronchopneumonia. Aspi- 
ration is not uncommon due to impairment of 
the cough reflex. Lastly, most inhalation 
anesthetics are detoxified in the liver, an 
organ whose function is usually impaired by 
eclampsia. 

During the period of active eclampsia 
arterial spasm and hypertension are controlled 
by the use of magnesium sulfate either intra- 
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venously or intramuscularly. To be effective 
this valuable vasodilator must be given in 
much larger doses than generally used in the 
past. An excellent description of dosage and 
indications is given in Eastman’s recent text- 
book of obstetrics. 

Anuria, or more commonly severe oliguria, 
is an almost constant finding in eclampsia. 
Suppression of urine follows disturbance in the 
vascular supply to the renal cortex or medulla 
secondary to a neurovascular reflex which 
occurs during the eclamptic attack. Anoxia of 
kidney cells occurs with the result that urine 
during the attack is scant, has a typical smoky 
appearance and contains cellular debris. When 
the eclamptic attack subsides, the neuro- 
vascular reflex is broken and the kidney again 
functions normally; this may be a matter of 
hours or days. Occasionally to this disturbed 
corticomedullary circulation a toxin such as is 
found in abruptio placentae may be added. 
Then destruction of kidney cells results in 
either cortical necrosis or lower nephron 
nephrosis; fortunately corticonecrosis, which is 
fatal, is rare. At the onset one can never be 
sure how severe the kidney lesion will be. If 
due only to neurovascular reflex, normal func- 
tion will spontaneously recur if the patient is 
to recover. 

Fortunately for the clinician treatment does 
not vary. Kidney stimulants such as mercu- 
hydrin, which was used in the last case, are 
dangerous and should not be used. An attempt 
should be made to stimulate kidney function by 
giving 20 per cent glucose solution by vein. 
Patients with toxemia are prone to pulmonary 
edema as a result of fluid overload. Heart 
failure may follow the injection of relatively 
little fluid, an amount which the normal patient 
would tolerate with ease. Arterial spasm and 
decreased kidney excretion is probably the 
basis for this. Only enough fluids are given to 
maintain fluid balance. 

Due to the not uncommon incidence of 
pulmonary edema with cardiac decompensation 
all eclamptic patients should be digitalized 
when first seen. Some form of rapid intra- 
venous digitalization should be used. 

Blood chemistry determinations, with the 
exception of the CO, combining power, are of 
little value in the management of eclampsia. 
Urea, non-protein nitrogen and sugar deter- 
minations are usually close to normal. Uric 
acid may be elevated and if so is supposed to 
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affect the prognosis adversely. There is almost 
always a disturbance in the acid base balance 
with varying degrees of acidosis as evidenced 
by a decrease in the carbon dioxi4¢ combining 
power. Treatment consists of use of sodium 
lactate intravenously, again being cautious in 
regard to blood volume. Oxygen should always 
be administered during the acute phase of the 
disease as it has a definite value in combating 
acidosis and anoxia. Nasal catheters irritate 
an already hypersensitive patient and do not 
supply adequate concentrations of oxygen. 
The mask is perhaps even more annoying even 
though oxygen concentration is adequate. An 
oxygen tent is most desirable even though 
expensive. Financial considerations should not 
alter therapy in a disease with high mortality. 


* * * 


Casev. A thirty year old female, gravida 1, 
para 0, had a normal prenatal course until the 
thirty-sixth week when her blood pressure rose 
from 120/70 to 140/90 and 1 plus proteinuria 
developed. There were no edema or subjective 
symptoms. Bed rest was advised at home to- 
gether with restriction of fluids to 1,000 cc. in 
twenty-four hours, a salt-poor diet and mag- 
nesium sulfate by mouth. At home her blood 
pressure varied from 130/80 to 144/100; how- 
ever, her proteinuria had increased so hos- 
pitalization was advised. 

On admission the blood pressure was 160/100 
and there was 4 plus proteinuria. Since the 
vertex was found engaged with an effaced 
cervix, Immediate induction of labor was 
decided upon; and artificial rupture of the 
membranes with administration of 2 minims 
of pitocin every twenty minutes for six doses 
was selected. Labor began about two hours 
later and progressed satisfactorily for about 
twelve hours at which time the cervix was 
dilated about 7 cm. and the vertex was at a 
plus 1 station. During this time the patient’s 
blood pressure fluctuated between 140/80 and 
170/100. Urinary output was satisfactory with 
consistent 4 plus proteinuria. 

The pitocin series was repeated because of 
uterine inertia and the patient progressed to 
the point where the cervix was dilated 8 cm. 
and the vertex was a plus 2 station. No further 
progress occurred so delivery was decided 
upon. Under general anesthesia Diihrssen’s 
incisions were made and an asphyxiated infant 
delivered by forceps. The placenta delivered 
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uneventfully. The cervix was repaired. The 
anesthetist then reported that the patient was 
in shock. Despite supportive measures includ- 
ing a transfusion of 1,000 cc. of blood the 
patient’s condition became progressively worse 
and she died. Autopsy revealed focal liver ne- 
croses, acute nephrosis and cerebral hemorrhage. 

Case vi. A twenty-six year old primi- 
gravida was first seen during the third month 
of her pregnancy when her blood pressure was 
130/80 and she had 2 plus proteinuria. She 
stated she had had “kidney trouble” at 
eighteen years of age. Complete work-up 
including eyeground examination was other- 
wise negative. Her condition remained satis- 
factory until the eighth month when her blood 
pressure rose to 190/100 and there was 2 plus 
proteinuria. She was hospitalized for two weeks 
with improvement and discharged, only to be 
readmitted at the beginning of her ninth 
month with blood pressure of 200/100 and 
3 plus proteinuria. Medical induction of labor 
including castor oil enema and pitocin failed. 
As her condition improved somewhat (blood 
pressure 170/110), she was observed for an- 
other week. 

It was estimated that the patient was about 
thirty-seven weeks pregnant. Cesarean section 
was decided upon but she ruptured her mem- 
branes spontaneously and delivered a 1,830 gm. 
baby after an eight-hour labor. The baby ex- 
pired six hours later. 

The patient’s postpartum course was com- 
plicated by oliguria and marked hypertension. 
Twenty-four hours after delivery she had a con- 
vulsion typical of eclampsia followed with 
coma. Treatment consisted of morphinization, 
intravenous glucose and spinal tap. Autopsy 
revealed necrosis of liver and kidney. 


Questions. (1) When should labor be in- 
duced in severe pre-eclampsia? (2) When is 
cesarean section indicated in severe pre- 
eclampsia? (3) Is restriction of fluids indicated 
in pre-eclampsia or eclampsia? (4) What place 
has spinal tap in the treatment of eclampsia? 
(5) What is the anesthetic of choice for de- 
livery in the presence of severe toxemia? (6) 
Is cerebral hemorrhage a common cause of 
death in toxemia of pregnancy? 

Answers. The problem of when to interrupt 
pregnancy in the presence of severe toxemia has 
been somewhat simplified in recent years. No 
longer should the obstetrician postpone induc- 


Gordon et al.—Eclampsia and Pre-eclampsia 


4 


tion of labor because the fetus although viable 
is small. It has been shown quite conclusively 
that allowing the fetus to remain in the uterus 


in the presence of severe toxemia will actually 


result in a higher fetal mortality. Having elimi- 
nated the baby as the principal reason for pro- 
longed observation of the patient with pre- 
eclampsia, one is then faced with a decision as 
to what is best for the mother. Here, too, there 
is no doubt that interruption of the pregnancy 
would be best for the mother’s immediate and 
future prognosis. Yet the problem is not so 
simple. 

When and how to interrupt the pregnancy 
are the decisions to be made. Certainly in both 
of the foregoing cases the decision was untimely. 
Hospitalization was definitely indicated earlier. 
Once having made the decision to hospitalize 
immediate induction of labor as in Case v 
should never be performed. Prolonged waiting 
as in Case vi is equally bad. Complete bed rest, 
intravenous glucose and sedation for a period of 
twenty-four to forty-eight hours are indicated 
no matter how sick the patient may be on ad- 
mission. Such management will better prepare 
her for either labor or cesarean section. No 
definite time limit can be set for all cases. 
J udgment and experience are necessary. If toxe- 
mia Is severe as evidenced by blood pressure, 
proteinuria and a negative water balance, 
interruption should be practiced unless im- 
provement occurs during this short waiting 
period. A decision can be reached in practically 
all cases following one week of hospital observa- 
tion. Either improvement is definite or interrup- 
tion is indicated. 

The problem of how to interrupt pregnancy 
resolves itself into when to perform cesarean 
section. If the cervix is not firmly closed and 
elongated and there is no other contraindication 
for delivery from below, the membranes should 
be stripped and ruptured. Dilute pitocin solu- 
tions may be given intravenously to initiate or 
stimulate labor. If satisfactory progress has not 
occurred in eight to twelve hours, cesarean sec- 
tion may still be elected. 

Restriction of fluids will often be indicated in 
the treatment of severe pre-eclampsia and 
eclampsia. The line must be drawn between 
maintenance of fluid balance and any form of 
dehydration therapy. Dehydration therapy be- 
sides adding to the discomfort of an already 
harassed patient may aggravate a previously 
existing acidosis. An attempt should be made 
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to maintain fluid balance. The amount of fluid 
which is administered for any twenty-four-hour 
period should be equal to the previous day’s 
output plus the usual insensible loss. In most 
instances following this plan the intake will be 
from 2 to 3 L. per day. 

Spinal tap was included in the original dehy- 
dration therapy of eclampsia and apparently 
still has some advocates. When we recall that 
the cerebral edema is secondary to increased 
amounts of sodium and protein in the cerebral 
tissues, it is clear that the removal of spinal 
fluid would in no way affect the osmotic tension 
of these tissues. Inasmuch as it is occasionally a 
traumatic and always an irritating procedure, 
spinal tap has no place in the treatment of 
eclampsia. 

When operative procedures become impera- 
tive on the toxic patient, great care must be 
used in the choice of anesthesia. As so well illus- 
trated by Case v these patients are particu- 
larly prone to acidosis, shock, aspiration, 
broncopneumonia and pulmonary edema as 
well as hemorrhage. All forms of inhalation 
anesthesia must be avoided. In the hands of 
the anesthetic specialist some form of nerve 
block, whether it be caudal, epidural or intra- 
thecal, will be the procedure of choice. One- 
dose spinal anesthesia is especially dangerous. 

For all minor procedures and even for ce- 
sarean section local anesthesia may be pre- 
ferred. It is obviously better for premature 
babies whose cortical nerve centers are most 
sensitive to anoxia and all forms of pharma- 
cologic intoxication. 

It will be noted that in Cases v and vi 
pitocin was used for the stimulation of uterine 
contractions. Small amounts of the vasopressor 
substance are still present in pitocin and in the 
presence of severe toxemia aggravation of the 
hypertension may follow its use. When pitocin 
is used for induction of labor, it should be given 
slowly by the intravenous drip method using 
very dilute solutions and making frequent ob- 
servations of the blood pressure. 

Cerebral hemorrhage as a contributory cause 
of death in eclampsia occurs more often than is 
generally supposed. Autopsy finding of cerebral 
hemorrhage as in Case v occurs in about one- 
third of all cases and is often unsuspected. Its 
prophylaxis once eclampsia has occurred is in 
the control of hypertension and convulsions 
plus the avoidance of any form of “‘accouche- 
ment force” or general anesthesia. The use of 
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magnesium sulfate and sedation for the control 
of hypertension and convulsions has already 
been outlined. The pulmonary complications of 
general anesthesia have also been enumerated 
and to these must be added the hazard of cere- 
bral hemorrhage. As an anesthetic agent some 
form of conduction anesthesia with its associ- 
ated drop in blood pressure would seem to be 
ideal in selected cases. 

““Accouchement force”’ is condemned. Newer 
methods of managing uterine inertia have al- 
most eliminated the need for Diihrssen’s inci- 
sions and forcible delivery from mid-pelvis. 
Certainly in the presence of severe toxemia to 
resort to these or similar shocking procedures is 
to court disaster. 


* * 


Case vu. A thirty-seven year old female, 
gravida v, para 0, first consulted her obstetri- 
cian during her second month of pregnancy. 
Her previous four pregnancies terminated be- 
tween the eighth and twelfth weeks. The past 
history was otherwise essentially negative. 
Physical examination revealed nothing of note. 
The patient was placed on a stilbestrol routine 
in hopes of preventing another abortion. Her 
prenatal course from the third to the fifth 
month was normal except for a weight gain of 
17 pounds. On questioning it was discovered 
that the patient’s diet consisted chiefly of 
starches and sweets. When seen at the onset of 
her seventh month her diet had been adjusted 
and she had lost 114 pounds, her blood pressure 
being 120/82. Her next visit, which was due 
four weeks later, was postponed for one week. 
Two days prior to her anticipated prenatal 
visit she had a convulsion at home. 

On admission to the hospital she had marked 
edema of the face and extremities. Blood pres- 
sure was 160/100 and proteinuria was 3 plus. 
Pregnancy was estimated to be seven full 
months and fetal heart was heard. Shortly 
after admission the patient had a second con- 
vulsion. Sedation consisted of 14 gr. of morphine 
on admission and 3 gr. of sodium amytal in- 
travenously repeated one hour later. There 
were no further convulsions on the day of ad- 
mission. Urinary output was 600 cc. and intake 

1,200 cc. On the second hospital day the pa- 
tient’s condition seemed improved, the output 
being 780 cc. and edema seemingly lessened. 
The fetal heart tones were still heard, the blood 
pressure was 170/90 and the proteinuria be- 
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came 4 plus on the third hospital day. During 
this time her intake consisted of 1,000 cc. for 
the insensible loss plus the equivalent of the 
previous day’s output. 

On the fourth hospital day or 100 hours after 
the onset of eclampsia cesarean section was 
decided upon as the blood pressure was 
170/100, proteinuria still 4 plus and output 
unsatisfactory. The operation was uneventful 
except that the blood loss was somewhat 
excessive. The baby weighed 314 pounds and 
expired forty-eight hours later. In view of the 
blood loss a transfusion was given immediately. 
The day following operation the blood pressure 
was 186/120 and urinary output 520 cc. The 
patient was placed in an oxygen tent because 
of labored respirations. On the second day 
there was little change except for a drop in 
blood pressure to 150/90. As the patient was 
still oliguric, a continuous caudal anesthesia 
was started and continued for twelve hours 
without any appreciable increase in urinary 
output. The patient gradually lapsed into a 
semi-comatose state and expired on the fifth 
postoperative day. 


Questions. (1) When is induction of labor or 
interruption of the pregnancy indicated in the 
patient with intercurrent eclampsia? (2) What 
is the risk of recurrent eclampsia? (3) What 
role does diet play in toxemia? 

Answers. In this case, too, the common 
coefficient of error was inadequate prenatal 
care. Failure of the physician to recognize the 
importance of excessive weight gain and mini- 
mal rise in the diastolic blood pressure during 
the second trimester of pregnancy was the 
patient’s undoing. Subsequent weekly instead 
of monthly observations would have resulted 
in earlier diagnosis and adequate treatment. 
Not only is toxemia more prone to develop in 
the elderly primipara but also as in this instance 
the toxic state frequently develops during the 
sixth and seventh month. The importance of 
frequent painstaking prenatal supervision of the 
elderly primipara cannot be overemphasized. 

Intercurrent eclampsia presents problems 
which tax the skill of the most astute obstetri- 
cian. Fortunately most eclamptic patients 
either go into labor spontaneously or the fetus 
dies and improvement follows. No optimal time 
limit should or can be set for interruption of the 
pregnancy following cessation of convulsions. 
Immediate induction of labor, even simple 
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rupture of the membranes, should be avoided. 
Medical therapy should be continued until the 
patient has shown sufficient improvement to 
warrant interruption by whatever method 
seems indicated. Improvement will therefore 
be judged not in terms of hours but in the 
abatement or disappearance of the following 
signs and symptoms: convulsions, coma, oli- 
guria, tachycardia and hyperpyrexia. Extensive 
procedures like cesarean section, as used in this 
case, will demand a correspondingly greater 
improvement in the patient’s condition. 

Recurrent eclampsia with its high mortality 
rate is to be feared. Fear of its imminence, 
however, should not stampede the obstetrician 
into performing operations upon the gravely 
ill convalescing patient. 

The role which diet may play in the etiology 
of toxemia is interesting. It is well known that 
toxemia of pregnancy is usually associated with 
excessive weight gain. It is only partly true, 
however, that patients who gain weight exces- 
sively are more prone to develop toxemia. If 
the weight gain is due to fluid retention, 
toxemia is often imminent; if due to over- 
indulgence it probably has little significance. 
However, from the standpoint of early diag- 
nosis and proper management observation of 
the patient’s weight gain is the only means for 
determining the presence of early fluid reten- 
tion. Excessive weight gain as a diagnostic sign 
loses its significance unless there is proper 
adjustment of diet. 

High protein, high vitamin diets have been 
advocated for toxemia patients and also for all 
pregnant women in the belief that diet defi- 
ciencies might play a causative role in toxemia. 
Their chief value apparently lies in combating 
anemia and promoting good health generally. 

The one item in the diet most intimately con- 
cerned with the prophylaxis as well as the 
treatment of toxemia is salt. A disturbed 
sodium chloride balance results in fluid reten- 
tion and arterial spasm. It may well be that 
the patient who overeats necessarily has a high 
salt intake and becomes more prone to fluid 
retention and arterial spasm. All pregnant 
women should be instructed to use salt spar- 
ingly; if signs of early toxemia appear, salt 
should be eliminated from the diet. 


* * %* * 


Case vil. A primigravida, aged twenty- 
two, was admitted to the hospital late in the 
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eighth month of pregnancy complaining of 
swollen legs, epigastric pain and blurred vision. 
Her blood pressure was 190/120, her pulse rate 
116 and the urine showed 4 plus albumin. A 
consultant ordered 50 per cent magnesium 
sulfate, 2 cc. intramuscularly every hour, 400 
cc. of 25 per cent glucose intravenously and 
1 gr. of seconal by mouth. 

The patient’s physician stated that her 
antepartum course had been normal until two 
weeks prior to admission when he found a 
moderate increase in her blood pressure, 
140/90, and a trace of albumin in her urine. 
He instructed her to report to him one week 
later but she did not. 

Three hours after admission the patient be- 
came blind and about an hour later had a con- 
vulsion. The fetal heart tones were good. The 
cervix was found elongated and closed. Classical 
cesarean section was rapidly performed under 
local anesthesia and sodium pentothal.® The 
patient’s general condition appeared fairly 
good but she did not recover consciousness, 
dying three hours after operation. The baby, 
whose birth weight was 3 pounds, 5 ounces, 
survived. 

Case 1x. A short, obese, thirty year old 
primigravida received prenatal care from the 
third month of her pregnancy. Her course was 
normal until the thirty-sixth week when slight 
edema of the lower extremities, blood pressure 
of 140/80 and 1 plus proteinuria developed. 
She was instructed to stay in bed at home 
on a Strict salt-poor diet with limited fluid 
intake. Her blood pressure varied at home from 
140/80 to 160/104 and the proteinuria from 
1 to 2 plus. 

During the thirty-ninth week the patient had 
a convulsion at home. Her physician ad- 
ministered morphine and magnesium sulfate. 
During the six hours prior to her hospital 
admission she had six more convulsions. 

On admission she was semi-comatose and 
had stertorous breathing and pinpoint pupils 
as well as edema of the face and lower ex- 
tremities. The uterus filled the entire abdomen 
and there was evidence of considerable hy- 
dramnios with a rapid fetal heart. Morphine 
was repeated until the respirations fell to 12 
per minute. Magnesium sulfate was given 
intramuscularly in small doses and 20 per cent 
glucose in distilled water with 8 minims of 
pitocin given by vein. Blood pressure was 

170/120 and proteinuria was 4 plus. Blood 
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chemistry findings were urea nitrogen 24.5, 
uric acid 5 and creatinin 2.6. During the first 
six hours of her hospital stay the patient had 
three more convulsions. 

Cesarean section was then elected as the 
procedure of choice in the presence of over- 
whelming toxemia as evidenced by repeated 
convulsions. The operation was performed 
under local anesthesia supplemented by nitrous 
oxide. The patient’s condition remained un- 
changed during and immediately following the 
surgery. Six hours postoperatively, however, 
she was found in shock with a blood pressure 
of 60/40. There was no evidence of bleeding. 
She was given a 500 cc. blood transfusion and 
her condition improved somewhat. This appar- 
ent improvement was soon followed with 
pulmonary edema and death twenty-four hours 
post partum. 


Questions. (1) Is toxemia more prone to 
develop in certain types of patients? (2) Is 
conduction anesthesia of value in treatment of 
pre-eclampsia and eclampsia? (3) When is 
cesarean section indicated in eclampsia? 

Answers. Experienced obstetricians have 
known for years that toxemia is more prone to 
occur in certain types of patients. The cases 
which have been presented have served to 
illustrate some of these types only too well, 
namely, the patients with multiple pregnancy, 
polyhydramnios, essential hypertension and 
chronic nephritis as well as the obese or elderly 
primipara. 

Forewarned is indeed forearmed. Diligent 
search for evidence of excessive weight gain and 
elevated blood pressure become doubly impor- 
tant in patients with the aforementioned com- 
plications or associated conditions. Since 
toxemia is known to occur more frequently in 
these patients, the necessity for more frequent 
prenatal visits becomes apparent. Careful 
weight control with restriction of salt through- 
out pregnancy is indicated. 

Within recent years conduction anesthesia 
has been advocated for the treatment of 
eclampsia. The type of anesthesia used may be 
either continuous caudal, spinal or epidural. Its 
advocates claim that the resulting nerve block 
relieves renal angiospasm, with marked in- 
crease in urinary excretion. This undoubtedly 
does occur in some cases but results generally 
do not seem to warrant the initial enthusiasm. 

The pooling of blood in the lower extremities 
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which follows the use of conduction anesthesia 
results in a bloodless phlebotomy. This reduc- 
tion in venous return to the heart may help 
materially to prevent cardiac decompensation 
and pulmonary edema. In like manner the re- 
sulting drop in blood pressure if maintained 
may prevent cerebral hemorrhage. The ad- 
vantages to the baby are obvious. 

Conduction anesthesia as a_ therapeutic 
measure in the treatment of severe toxemia and 
eclampsia has distinct advantages but unfor- 
tunately is also associated with grave hazards 
unless administered by an expert medical 
anesthetist. 

Cesarean section has no place in the treat- 
ment of eclampsia. The more severe the eclamp- 
sia, the greater will be the risk of any major 
operative procedure. Eclampsia should be con- 
sidered a self-limited disease which responds 
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best to medical therapy. This therapy will be 
directed toward the prevention of pulmonary 
complications, cardiac decompensation and 
cerebral hemorrhage. Avoidance of operative 
obstetrics will result in a lower death rate. 


SUMMARY 


1. Eclampsia is a major cause of maternal 
death. 

2. Good prenatal! care will eliminate all but 
a small number of eclamptic deaths. 

3. Phlebotomy is not indicated. 

4. Home treatment is hazardous except in 
the mildest cases of pre-eclampsia. 

5. Inhalation anesthesia should be avoided. 

6. Adequate hospital observation should 
precede interruption of pregnancy. 

7. Cesarean section is never indicated in the 
treatment of eclampsia. 


American Journal of Surgery 


j 
4 
q 
™ 
‘ 
~ 
Tal 
~ 
* 
r 


Streamlined Articles 


ANTERIOR SUBCOSTAL INCISION IN FLUID 
ACCUMULATIONS BETWEEN THE LIVER AND 
DIAPHRAGM* 


Manuet E. LICHTENSTEIN, M.D. AND JAMES W. WeEsT, M.D. 
Chicago, Illinois 


HIS article concerns nine patients, seven 
of whom required evacuation of fluid 
from the right anterosuperior subphrenic 
space, one of whom required evacuation of fluid 
from the left superior subphrenic space and 
another required evacuation from both the 
right anterosuperior and the left anterior sub- 
phrenic spaces. In each instance an anterior 
subcostal incision provided adequate drainage 
with complete relief from the condition. In one 
instance a posterior incision with resection of 
the twelfth rib failed to drain with fluid accu- 
mulation. Following an anterior subcostal 
incision complete evacuation of the fluid was 
followed with obliteration of the space with 
complete healing of the wound. 


* * 


The posterior approach to fluid accumula- 
tions in the subphrenic space has been well 
studied, described and illustrated. (Fig. 14 and 
B.) The anterior and posterior approaches to 
the subphrenic spaces are usually not alterna- 
tive procedures. Each has indications for its 
most efficient application. Ochsner and De- 
Bakey pointed this out in their well illustrated 
article. The separation of! the subphrenic 
spaces into suprahepatic and infrahepatic with 
precise localization of the anatomic sites that 
may require surgical drainage for evacuation 
of fluid accumulations avoids the ambiguities 
and misunderstandings frequently encountered 
in discussions pertaining to the subphrenic 
space. Recently Thorek? illustrated the six sub- 
phrenic spaces with great clarity. (Fig. 2.) 

Not all accumulations of fluid below the 
diaphragm require surgical drainage. In many 
instances absorption of the fluid occurs sponta- 


lst amb. i2thrib 


Fic. 1. From an article by Philip Thorek, Surgery, 
21: 739-745, 1947. 


neously without residual localizations. Ochsner 
and DeBakey noted this course in 70 per cent 
of cases. With the advent of antibiotics and a 
greater availability of whole blood the incidence 
of suppuration and abscess formation following 
fluid accumulations in the peritoneal cavity has 
lessened. With the reduction of complications 
following appendicitis the incidence of sub- 
phrenic abscess has decreased but has not 
altogether disappeared. (Case 8.) Complica- 
tions following gallbladder and gastric surgery 


*From the Cook County Hospital, Chicago, III. 
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Fic. 2. From an article by Philip Thorek, Surgery, 

21: 739-745, 1947. 


still account for the continued presence of this 
condition but abscesses have not occurred as 
frequently as in the past and in some instances 
almost pure bile has been evacuated. 

Table 1 is a summary of the nine patients 
concerned in this report. 

The mode of extension of infection to the sub- 
phrenic spaces has been suggested by Overholt 
and Donchess as being due to motion of the 
diaphragm in its respiratory movements? dur- 
ing which the suppurative fluids are sucked 
up by the negative pressure which develops in 
these spaces during quiet respiration. Lym- 
phatic extension has been demonstrated by 
Truesdale as an important factor. However, 
proximity of the right anterosuperior‘ and right 
inferior spaces to the biliary passages and 
duodenum accounts for local extension of fluid 
into these spaces following surgical trauma to 
the duodenum or biliary duct system. 

The diagnosis of subphrenic fluid accumula- 
tions is based on a history of intra-abdominal 
suppuration or recent operative procedures, 
especially one upon the biliary system, and 
usually associated with elevated temperature. 
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The average time for the accumulation of 
sufficient fluid in a subphrenic space to be 
recognized by examination and x-ray findings 
is approximately fourteen days from the onset 
of the etiologic factor responsible for the condi- 
tion. Localized pain and tenderness over the 
right subcostal area, over the twelfth rib 
posteriorly or the left subcostal space, are 
common findings, but their absence does not 
exclude the condition as a possibility. 

X-ray findings are most helpful in arriving 
at a diagnosis. The diaphragm on the affected 
side is elevated but even more important is its 
immobility. Three views are desirable for 
accurate localization, namely an anteropos- 
terior and a lateral view in the upright position 
and a view with the patient lying on the un- 
affected side. The presence of gas in the sub- 
phrenic fluid accumulation represents a late 
finding and is usually due to the growth of 
colon bacilli. 

Aspiration of the fluid while desirable is 
discouraged because the pleural or peritoneal 
cavities may be contaminated by this pro- 
cedure. The localization on the affected side is 
usually recognized by physical examination 
and x-ray findings. 

The right subcostal approach is made 
through a 3 or 4 inch incision placed 1 inch 
below the costal border extending from the 
mid-rectus laterally and downward. This is 
deepened through all layers to the endo- 
abdominal (transversalis) fascia. By blunt 
dissection moving upward under the diaphragm 
the peritoneum is pushed away from the 
diaphragm until the abscess is reached. This is 
opened with a blunt-nosed forceps and the 
fluid is drained. (Fig. 1c and pb.) 

When an abscess develops, adhesions form 
between the anterior liver edge and the parietal 
peritoneum; this prevents spread of fluid from 
the abscess into the lower peritoneal cavity. 
Other fluid accumulations, such as bile, may 
be emptied similarly and reaccumulation of 
fluid is prevented by the application of Penrose 
drains at strategic sites. 

Briefly, the anatomy of the subphrenic 
spaces is as follows: The subphrenic portion of 
the cavity lies between the diaphragm above 
and the transverse colon with its mesocolon 
below. This large space is divided by the liver 
into suprahepatic and infrahepatic spaces. 
These in turn are further subdivided more 
precisely into three suprahepatic and three 
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TABLE I 


Lichtenstein, West—Subphrenic Accumulation of Fluid 


Sex, 
Age, (yr.) 


Etiology 


Right 
or 


Left 


Date of 
Primary 
Surgery 


Date of Surgery 
for Subphrenic 
Accumulation 


of Fluid 


Date of 
Discharge 


Comments 


1. Female, 
50 


2. Female, 
42 


3. Female, 
59 


Female, 
39 


Female, 
55 


5- 


6. Male, 40 


Male, 63 


8. Male, 53 


Male, 67 


Following cholecyst- 
ectomy with injury 
to hepatic duct 


Following cholecyst- 
ectomy with injury 
to common or he- 
patic duct 


Following cholecyst- 
ectomy with duo- 
denal fistula 


Following cholecyst- 
ectomy with injury 
to hepatic duct 


Following cholecyst- 
ectomy with use of 
oxycel gauze 

Following jejunal fis- 
tula after small 
bowel resection 

Following ruptured 
duodenal ulcer 


Ruptured appendix 


Following ruptured 
gastric ulcer 


Right 
and 


left 


Right 


Right 


Right 


Right 


Right 


Right 


Right 


Left 


5/25/49 


6/2/48 


7/47 


3/7/48 


1/14/50 


1/4/50 


12/12/47 


Appendix not 
removed; 
admission 
4/4/50 

Ulcer perfo- 

rated eight 

days prior to 
admission to 
hospital, 

4/20/50 


6/9/49 
6/17/49 (Reop- 
eration of left) 


6/14/48 


1/20/48 


11/8/48 


1/25/50 


1/30/50 


4/26/49 


4/15/50 


4/22/50 


7/9/49 
9/1/49 
Healed 


wounds 


6/26/48 


1/31/48 


11/23/48 


2/3/50 


4/7/50 


5/6/49 


5/8/50 


6/20/50 


Clear bile from both an-. 
terosuperior spaces; 12/ 
8/49 returned to hospital 
for one week because of 
chills, fever and jaundice; 
recovery with penicillin; 
4/9/50 exploration; prox-— 
imal end of hepatic duct : 
drains inadequately into 
duodenum; anastomosis 
of severed ends of hepatic 
duct over T-tube in lumen 
Clear bile evacuated; re- 
current episodes of chills, 
fever and jaundice; pa- 
tient will require explora- 
tion 

Purulent drainage; poste- 
rior operation not fol- 
lowed with recovery; an- 
terior approach with com- 
plete recovery 

Purulent drainage; 2/1/49 
exploration with anas- 
tomosis of stump of com- 
mon duct to liver over 
tube in quadrate lobe; 
8/30/49 anastomosis of 
jejunum (on end) to liver 
at site of hepatic duct; 
9/11/49 discharged 
Purulent material; oxycel 
gauze in drainage; un- 
eventful recovery 
Purulent material; recov- 
ery 


Purulent material; post- 
operative course compli- 
cated by bronchopleural 
fistula; recovery 
Purulent drainage; recov- 
ery 


Purulent drainage; recov- 
ery 
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infrahepatic spaces. The falciform ligament 
divides the suprahepatic space into right and 
left compartments. The right lateral ligament, 
a prolongation of the coronary ligament, 
divides the right suprahepatic compartment 
into a large anterior space and a small posterior 
space. The left lateral ligament passes along 
the posterior edge of the left lobe of the liver 
and separates the left suprahepatic from the 
left infrahepatic spaces. The descending por- 
tion of the duodenum conveniently divides 
the infrahepatic space into right and left 
compartments. 

The three suprahepatic spaces (Fig. 2A) are 
as follows: (1) The right anterosuperior sub- 
phrenic space lies above the liver anterior to 
the right lateral ligament and to the right of the 
falciform ligament. (2) The right postero- 
superior subphrenic space lies to the right of the 
falciform ligament behind the right lateral 
ligament. (3) The left superior subphrenic space 
lies between the liver and the left half of the 
diaphragm. 

The three infrahepatic spaces (Fig. 2B) are 
as follows: (1) The right inferior subphrenic 
space lies below the liver to the right of the 
duodenum. (Hepatorenocolic space of Morri- 


son.) (2) The left inferior anterior subphrenic 
space lies to the left of the duodenum in front 
of the stomach. (The perigastric space.) (3) 
The left inferior posterior subphrenic space lies 
to the left of the duodenum, below the liver and 
behind the stomach (the lesser peritoneal cavity 
or omental bursa). 


SUMMARY 


The anterior subcostal incision was used 
successfully to evacuate accumulation of fluid 
in the anterior superior and anterior inferior 
subphrenic spaces. The operation is relatively 
simple and should be considered before the 
posterior operation with rib resection is under- 
taken. Nine cases are presented in which this 
type of operation was done. 
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TREATMENT OF FRACTURES OF THE 


FEMUR AT THE 


HIP JOINT* 
A STATISTICAL REPORT 


Joun BrinKMAN, M.D., JoHN J. BROSNAN, M.D. AND Harvey W. Baker, M.D. 
Brooklyn, New York 


HIS review was undertaken because of a 
desire to know the comparative merits of 
our various methods of treatment and the 
immediate and end results of these treatments. 
We were particularly interested in comparing 
operative and non-operative treatment of frac- 


15 per cent in 1948. The results of internal 
fixation for trochanteric fractures as compared 
with traction are impressive and in accord with 
the reports of others. Cleveland et al.* report 
a 12.6 per cent operative mortality and a 34 
per cent mortality for traction. Harmon‘ re- 


TABLE I 
TOTAL ADMISSIONS 


Admissions 


Fracture of Femoral Neck | Trochanteric Fracture 


Female 


50-60 | 60-70 80-90 


Average 


Fracture of Femoral Neck. 
Trochanteric Fracture 


122 
162 


19 43 26 
29 44 62 


tures. This report therefore includes all frac- 
tures of the femur at the hip joint admitted to 
this one surgical division during the years 
1943 and 1948. 

This survey also suggests that the outcome 
in the patient with a fractured hip is deter- 
mined not so much by the type or severity of 
the fracture as by the age and physical state of 
the patient, the selection of the method of 
treatment and the adequacy of nursing care. 
The over-all mortality in this study of patients 
receiving definitive fracture therapy was 22.5 
per cent in 1943 and 19.3 per cent in 1948. This 
decrease in total mortality occurred despite 
the fact that a much higher percentage of 
patients received definitive therapy in 1948. 
The decrease in operative mortality was even 
more striking, e.g., 37 per cent in 1943 against 


cords an I1.1 per cent operative mortality and 
states that this is less than one-third the 
mortality for a similar group in the same 
hospital treated with non-operative methods. 
Our experience warrants agreement with others 
that the term “conservative therapy”’ for the 
traction treatment of trochanteric fractures is 
a misnomer. We agree with Cleveland? that 
“the responsibility for not operating upon these 
elderly patients is serious.” We must’ have 
indications as outlined for not operating rather 
than “indications for operation.” 


* * * * 


In a large city hospital statistics alone cannot 
fully reflect the over-all problem of these 
fractures. Certain factors do not lend them- 
selves to numeric tabulation among which are 


* From the County Surgical Division, Kings County Hospital, Brooklyn, N. Y. 
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delayed admission following injury, language 
barriers and a shortage of trained nursing 
personnel, all of which influence the end 
result. These as well as the technical difficulties 
of reduction and immobi' «tion often make 
these patients a particular! | nfavorable group 
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senile) in 11 per cent of the cases. Almost 3 per 
cent had clinical evidence of a recent or old 
cerebral vascular accident. Evidence of Parkin- 
sonism was detected in 1 per cent and 9 per cent , 
had other miscellaneous diseases which influ- 
enced to some degree the method of treatment 


to treat. or end result. 
TABLE II 
PRE-EXISTING COMPLICATIONS 

Arteriosclerotic Parkinson’s| Other 

Hypertension| Diabetes | Psychosis | Stroke 
04 25 18 19 6 4 24 
108 73 34 31 I 16 
. eens 202 (47%) 98 (22.8%) | 52 (12.1%) | 50 (11%) | 11 (2.5%) | 5 (1.1%) | 40 (9.1%) 


There were 429 patients studied, all admitted 
during the aforementioned periods with a 
radiologic diagnosis of hip fracture. (Table 1.) 
Fractures of the femoral neck numbered 178 
(41.5 per cent) and trochanteric fractures 251 
(58.5 per cent). As is to be expected female 
patients were in the majority, with the per- 
centage of preponderance being identical for 
the two types of fracture, e.g., 69 to 31 per cent. 
The average age of all patients was 71.3 years. 
Those having trochanteric fractures averaged 
72.1 years and those with neck fractures 70.5 
years. This differs, it might be noted, from 
those reports of a ten to twelve year age differ- 
ence between the two types. 

The general physical status of most patients 
included in this study was poor. Some patients 
expired within forty-eight hours of admission, 
not solely as a result of the fracture and its 
incident trauma but of various complicating 
diseases, senility and cachexia. Cardiovascular 
diseases comprised the most frequent medical 
complication. (Table 11.) A diagnosis of arterio- 
sclerotic heart disease was made in 47 per cent 
of the cases studied based on such criteria as 
significant heart enlargement, arrhythmias, 
cardiac decompensation and positive electro- 
cardiographic findings. A significant hyperten- 
sion with systolic pressures over 180 mm. Hg 
and/or diastolic pressures over 100 mm. Hg 
was established in 22.8 per cent. Diabetes was 
found in 12.1 per cent, with the diagnosis being 
made for the first time on this admission in 
many instances. Psychiatric examination re- 
vealed a psychotic status of some type (usually 


The over-all picture of this group of cases is 
not, of course, characteristic of all patients 
sustaining hip fractures. Freyberg! for example 
reports in his series an average age incidence of 
sixty-three years, with 3.6 per cent having 
diabetes, 3.0 per cent with arteriosclerotic 
heart disease, and a 3.6 per cent incidence of 
hypertension. Our figures, however, are per- 
haps typical of those to be expected in a large 
municipal hospital. 


DEFINITIVE TREATMENT 


Immediately following admission and after 
preliminary physical and x-ray examinations 
all patients were placed in a Russell type of 
traction except those whose extremely poor 
physical conditions precluded any attempt at 
active fracture treatment. In 1943 the method 
employed was adhesive skin traction; however, 
because of the many unpleasant local complica- 
tions that ensued (e.g., skin damage, the neces- 
sity for frequent repair or reapplication of the 
adhesive) this method was abandoned and in 
1948 traction was applied to a Kirschner wire 
inserted through the os calcis. 

Following twenty-four to forty-eight hours 
of therapy in traction definitive treatment was 
abandoned in many cases because of the pa- 
tient’s rapid clinical deterioration. The only 
definitive method of treatment we have found 
practicable for femoral neck fractures has been 
internal fixation. In the case of trochanteric 
fractures definitive treatment has consisted of 
either internal fixation or continued traction 
until union has occurred. 
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Internal fixation when chosen as a treatment 
has been performed early, either within forty- 
eight hours or several days after admission, in 
both types of fractures. The large majority of 
fractures of the femoral neck have been fixed 
with a Smith-Petersen nail using the conven- 


TABLE 1 
PATIENTS RECEIVING DEFINITIVE FRACTURE THERAPY 


1943 1948 

Fracture of femoral neck: 

Internal fixation........ 22 (30.1%) | 61 (58%) 
Trochanteric fracture: 

Internal fixation........ 2 (1.9%) | 42 (35%) 

38 (36.5%) | 37 (25%) 

40 (38.4%) | 89 (60%) 
Total receiving definitive 

62 (35%) | 150 (59.5%) 
Over-all mortality defini- 

teve therapy... 14 (22.5%) | 29 (19.3%) 


tional closed, extra-articular technic. Tro- 
chanteric fractures have been fixed largely with 
a similar nail plus attachable bar or the Moore- 
Blount blade plate. Following trial of many 
anesthetic agents we usually use an intravenous 
drip of 0.5 per cent sodium pentothal® supple- 
mented at times with nitrous oxide finding this 
satisfactory. 

In 1943 only 30 per cent of patients with 
femoral neck fractures received definitive treat- 
ment, e.g., internal fixation, whereas in 1948 
58 per cent of patients with this type of injury 
had their fractures nailed. (Table m1.) In 1943 
only 38.4 per cent of patients with trochanteric 
fractures received definitive therapy whereas 
in 1948 60 per cent of patients with this type 
of fracture were so treated. In 1943 only 1.9 
per cent of trochanteric fractures were inter- 
nally fixed; in 1948 this figure increased to 35 
per cent. Thus in 1943 only 35 per cent of all 
patients with hip fractures received definitive 
treatment whereas in 1948 this figure increased 
to 59.5 per cent. In each group the medical 
status of the remaining patients who received 
no active fracture therapy was thought to make 
definitive treatment unwise if not impossible. 


RESULTS 


Operative. The results of internal fixation 
in patients thus treated in 1943 were somewhat 
discouraging. Postoperative complications oc- 
curred in 31.8 per cent, the most common 
being wound infection and pneumonia. (Table 
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iv.) The operative mortality for femoral neck 
fractures was 31.8 per cent; two patients who 
had had trochanteric fractures internally fixed 
both died. In 1948 the operative results were 
more satisfactory despite the greater number 
cf these poor risk patients undergoing surgery. 


TABLE IV 
RESULTS OF OPERATION 


1943 1948 


Operative complications 


Neck fractures........... 7 (31.8%) | 5 (8.2%) 
Operative complications 
Trochanteric fractures....| 2 (100%) | 8 (15.3%) 


Total operative complications} 9 (37.5%) | 13 (11.5%) 
Operative deaths 


Neck fractures........... 7 (31.8%) | 8 (13%) 
Operative deaths 

Trochanteric fractures....| 2 (100%) | 9 (17%) 
Total operative mortality. ..| 37.5% 15% 


TABLE v 
RESULTS OF TRACTION 


1943 | 1948 
Complications............. 24 (63.1%) | 20 (54%) 
Eee ee 5 (13.1%) | 12 (32.4%) 


Total postoperative complications were 8.2 per 
cent, these being largely thromboembolic in 
nature and to a lesser extent wound infection; 
the latter were usually of minor significance. 
The operative mortality for femoral neck 
fractures in 1948 was 13 per cent and for tro- 
chanteric fractures 17 per cent, an over-all 
operative mortality of 15 per cent. An operative 
mortality was considered to be any patient who 
died within thirty days following surgery de- 
spite evidence that many of these deaths were 
directly attributable to pre-existing medical 
pathologic conditions often antedating the 
fracture. The operative risk in each individual 
was found to bear a direct relationship to age 
as well as to the incidence of diabetes, hyper- 
tension and cardiac insufficiency. 
Non-operative. Patients with trochanteric 
fractures treated with modified Russell’s trac- 
tion had a high incidence of complications 
(Table v), as has also been reported by others.? 
In 1943 of all patients receiving this form of 
treatment significant complications developed 
in 63 per cent, which often necessitated discon- 
tinuance of the traction. In 1948 complications 
occurring in order of their frequency were 
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decubitus ulcers, psychotic episodes, uremia, 
pneumonia, urinary tract infections and in- 
continence. Noted often but not tabulated was 
the tremendous difficulty in rehabilitating these 
patients following the termination of long 
periods of traction. The presence of stiff, pain- 


TABLE VI 
AVERAGE PERIOD OF HOSPITALIZATION 


1943 1948 


Neck fractures (operative)... 28.1 days 


Trochanteric fractures (opera- 


26.8 days 


ful joints, muscle atrophy and weakness greatly 
prolonged the period of convalescence and 
hospitalization. 

The mortality rate of patients treated with 
traction in 1943 was 13 per cent; in 1948 this 
figure rose to 32 per cent. This increase in 
mortality is attributable in part, in our opinion, 
to the acute nursing shortage existent in this 
hospital during 1948. Successful traction ther- 
apy of aged, debilitated and often helpless 
patients over long periods demands constant 
intelligent nursing. 

Period of Hospitalization. In 1943 the aver- 
age period of hospitalization required to bring 
the patient to the status of crutch walking and 
ready for discharge was forty-nine days for 
operative cases and eighty-seven days for 
patients treated in traction. (Table v1.) In 1948 
these figures were reduced to twenty-seven and 
eighty-three days, respectively. It might be 
noted that although the anticipated period of 
hospitalization should not be the decisive factor 
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in determining the method of treatment, it 
still should have a reasonable influence, even 
in an institution such as this where the hospital 
cost is borne largely by the community rather 
than the individual patient. 


SUMMARY 


1. All cases of fractures of the hip seen at one 
surgical division of Kings County Hospital 
during the years 1943 and 1948 are reviewed. 

2. As a group these patients are debilitated 
old people with an extremely high incidence of 
complicating diseases. 

3. Extending definitive fractures therapy to 
a much larger number of these patients in 
1948 did not increase the over-all mortality. 
The operative mortality in particular was far 
from prohibitive. Since this survey we have felt 
justified in attempting operative treatment of 
the fracture in even a larger number of these 
poor risk patients. 

4. The results of operation as compared to 
traction therapy for trochanteric fractures are 
far superior as regards complications, period of 
hospitalization and mortality. 
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Reports 


FRACTURES RESULTING FROM PRIMARY 
HYPERPARATHYROIDISM* 


Eart B. SANBORN, M.D. 
McKinney, Texas 


sented concerning primary hyperpara- 

thyroidism, a search has revealed that 
little has been written about the fractures re- 
sulting from this metabolic disease and their 
management. The monographs on fractures 
that contain brief information on hyperpara- 
thyroidism as a cause of pathologic fractures 
include those of Scudder,'® Wilson,’ Watson- 
Jones'? and Bancroft-Murray.! Neither Scud- 
der nor Harmon in Wilson’s monograph men- 
tioned the fact that the etiologic factor in the 
fracture cases cited was supported by examina- 
tion of pathologic parathyroid tissue removed 
at operation. The case cited by Murray is re- 
ported herein (Case 111). Watson-Jones briefly 
discusses the subject and presents roentgeno- 
grams of a patient with a fracture through a 
cystic area of a tibia and cystic areas and de- 
formity of a femur. 

Incidence. During one year (1946 to 1947) 
the Fracture Service of the Presbyterian Hos- 
pital, New York City, treated three patients 
with fractures resulting from primary hyper- 
parathyroidism. Two of these patients had 
adenomas of the parathyroid glands removed 
by the Surgical Service and their radiographs 
and case summaries are presented. (Cases Iv 
and v.) The third patient, with a fracture of 
the right clavicle, would not accept such ther- 
apy although it was recommended in the 
Vanderbilt Clinic by the Fracture Service and 
the Thyroid Clinic. This patient is therefore not 
included in this series. ‘As a result an interest in 
this subject was initiated and this report is the 
outcome. From July 1, 1932, to May 1, 1949, 
thirty-four patients had operations performed 


- LTHOUGH many articles have been pre- 


at the Presbyterian Hospital at which tissue 
was removed and the Surgical Pathology De- 
partment subsequently reported pathologic 
parathyroid tissue. (Table 1.) More than 50 per 
cent of these patients had fractures some time 
during the course of the disease. In the report 


TABLE 1 


Pathologic Diagnosis 


Adenoma of parathyroid 


Carcinoma of parathyroid 


100 
34 18 


52.9 


of Gutman, Swenson and Parsons® in 1934, 28 
per cent of the 115 cases reviewed had a patho- 
logic fracture as an initial symptom or sign 
whereas 40 per cent had such a condition as a 
late manifestation of the disease. In 1933 
Eliason‘ in one of the few reports on pathologic 
fractures reported one patient in a series of 124 
who have hyperparathyroidism. 

Age and Sex of Patients with Fractures. Hy- 
perparathyroidism involves chiefly the middle 
age group. As a result there were seven patients 
who had fractures in the forty to forty-nine 
year range. The remainder were rather evenly 


* From the Fracture Service and Department of Surgical Pathology of the Columbia-Presbyterian Medical 
Center, New York City. Data for article were collected while the author was a Trainee of the National Cancer 
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distributed in the third, fourth and sixth dec- 
ades. The youngest patient was twenty-seven 
years old at the time of his operation and the 
oldest was seventy-seven. Of the eighteen pa- 
tients with fractures in this series twelve were 
females and six were males. 


Sanborn—Fractures Due 


to Hyperparathyroidism 


Caset. M.B., an unmarried Syrian woman 
of fifty-four years of age, was admitted to the 
Presbyterian Hospital in June, 1937, with a 
diagnosis of hyperparathyroidism. Her past 
medical history was of thirteen years’ duration 
for in February, 1924, she fell and fractured the 


TABLE II 
Clav- | Scap- | Hu- Ra- Is- Fib- Pa- 
Patient’ A P icle ula merus | dius | chium Pubis | Femur | Tibia ula tella Ribs 
atient’s geo ‘ 
No. | | nitials | ABe | Sex Fracture Spine 
Rie Ri Li RI LI Ri 
1 M. W. 52 | F Old S M 
34 | M Old S 
3 B.N & | F Old S 
4 M. B.* | 54 | F Old S S M|M!M!|M|M/M M|M 
5 F.D 77 | F Old S 
6 40|M Old Ss 
7 F.G 43 | F Old M 
8 B.S 56 |M Fresh S 
9 F.E 45 | F Fresh Ss 
10 H. K 36 | F Old S S 
as | g0 | F Old $s; s M 
12 E. D.* | 41 | F Old S 
13 R. L 29 | F Old S Ss S 
14 E.G 28 | M Old ; S M 
15 W.S.* | 27| M Fresh S 
16 N. M.* | 42 | F Fresh S Ss S 
a7 49 | F Old S } M 
18 K.B 44|M Old S 
Total 14 old 38S | 5S| 1S] 2S 3S 
4 Fresh | 0 | 1S| 1S} 1S] 1S} 1S} 2S o 3M 


* Case reported herein. 


R = right; S = single fracture; L = left; M = multiple fractures 


Age and Site of Fractures. Pathologic frac- 
tures result from strain and stress upon weak- 
ened bone and it is logical to expect that the 
lower extremity was the site of the majority of 
the fractures. A number of patients had multi- 
ple fractures of the femur, tibia and fibula. 
(Table 11.) Compression fractures of the tho- 
racic and lumbar vertebrae were not uncommon 
as a result of dimineralization and stress. There 
were five patients with the former and one with 
the latter. Fourteen of the patients treated had 
old fractures, that is of at least six months’ 
duration, and four had recent or fresh fractures. 


CASE REPORTS 


To illustrate the experience of the Fracture 
Service at the Presbyterian Hospital in treating 
fractures resulting from hyperparathyroidism 
five case histories are presented in chronologic 
order. Thus the increasing experience in manag- 
ing these fractures is demonstrated. The man- 
agement of all of these patients involves the 
cooperation of the members of the various serv- 
ices in a general hospital. 


upper extremity of her left femur. Since that 
date she had been confined to bed in various 
hospitals. During the intervening years she re- 
peatedly had pathologic fractures of the legs, 
arms and ribs with the development of extreme 
deformities, particularly of the legs. In addi- 
tion, the patient had several cerebrovascular 
accidents and on one of these occasions had uni- 
lateral carpal spasms resembling tetany which 
did not respond to calcium therapy. 

On July 9, 1937, a tumor (3.0 by 1.2 by 0.5 
cm.) was removed from the superior medias- 
tinum, inferior to the left lower pole of the thy- 
roid gland. This was reported by the Surgical 
Pathology Department as a parathyroid ade- 
noma. In August the Fracture Service saw the 
patient and advised physiotherapy. Following 
operation the patient had no tetany, gained 
weight and strength, and was able to get about 
in a wheelchair. She was later transferred to a 
hospital for chronic diseases. She returned to 
the Presbyterian Hospital in July, 1939, at 
which time roentgenograms were taken. (Figs. 
1A and B.) A report from this hospital in 1947 
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Fic. 


1. Patient M. B., lateral views of right and left femurs on July 15, 1939, 


illustrating extreme bony deformities and demineralization. 


2A 2B 


Fic. 2. Patient T. C., a, February 28, 1944, preoperative status of left hip; B and c, postoperative follow-up on 
January 7, 1947, demonstrating ability of patient to abduct the femur. 


stated that the patient continued to get around 
in a wheelchair. Her case history has been re- 
ported®!! previously in the literature as an 
unusual case of hyperparathyroidism in which 
the bones failed to calcify after removal of 
pathologic parathyroid tissue. Unfortunately 
she had her first fracture and evidences of hy- 
perparathyroidism a year before Mandl® pub- 
lished his report of the first operative cure of 
generalized osteitis fibrosa cystica by removal 
of a parathyroid adenoma. The result of inade- 
quate treatment of the fractures and the hyper- 
parathyroid condition early in the course of the 
disease is well demonstrated. 

Case ul. T.C., a fifty year old housewife, 
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sustained a fracture of the left femur in 1941. 
In July, 1943, she was admitted to the Presby- 
terian Hospital for treatment. She was seen by 
the Fracture Service and no weight-bearing 
was advised. On July 23rd an adenoma of the 
parathyroid gland (3.5 by 3.0 by 1.3 cm.) 
weighing 13.0 gm. was removed from the 
superior mediastinum. There was no postopera- 
tive tetany and in August the patient was able 
to sit up in a wheelchair. Six months later it was 
decided to do a reconstruction of the left hip. 
(Fig. 24.) On March 1, 1944, this was per- 
formed. Figures 28 and 2c demonstrate the 
postoperative result ten months later. Subse- 
quently this patient was able to do her own 
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Fic. 3. Patient E. D., a and B, February 21, 1944, status before removal of parathyroid adenoma; 
c, June 19, 1946, demonstrating the healed fractures of the femurs; p, January 14, 1947, complete 


recalcification of the tibias is seen. 


housework, including her own shopping, and 
had only a mild limp. She returned to Italy in 
the fall of 1948. This patient representing an 
advanced stage of hyperparathyroidism was 
benefited by operative intervention, a recon- 
struction operation. 

Casein. E. D., a forty-one year old book- 
keeper, fell in August, 1943, and sustained 
multiple fractures. She at first refused surgical 
treatment after the diagnosis of hyperpara- 
thyroidism was made elsewhere but in De- 
cember, 1943, a negative exploration of the 
neck was made and a plaster spica was applied 
previous to admission to the Presbyterian 
Hospital. She was seen by the Fracture Service 
in February and the plaster spica was removed. 
A traction-suspension apparatus was applied to 
replace the plaster cast. The condition of the 
bones of the lower extremities at this time are 
seen (Figs. 34 and B.) The bilateral fractures of 
the femur are seen to be in the large cystic 


areas with the fragments displaced. An ade- 
noma of the parathyroid gland, weighing 27 
gm. and measuring 4 by 5 cm. located near the 
left lower lobe of the thyroid gland, was re- 
moved by the Surgical Service in March. The 
traction-suspension apparatus was removed in 
July and physiotherapy initiated. Weight-bear- 
ing with a walker was begun in October; a cane 
was utilized by the patient in December. Figure 
3c is a radiograph as of June 19, 1946, two years 
after operation. The filling in of the large cystic 
area of the right tibia is seen in Figure 3p. 
When last seen in the Fracture Follow-up 
Clinic the patient was working as a full time 
bookkeeper. She reported that she could walk 
as far as she liked without any pain. 

The patient demonstrates that even an ad- 
vanced stage of hyperparathyroidism, with 
fractures and cystic areas of all of the long 
bones of the lower extremities, can be returned 
to normal life by proper treatment. No opera- 
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Fic. 4. Patient W. S., A and B, November 1, 1946, two views of the right femur; c, January 16, 1947, represents 
the second fracture through the cystic area; p and £, March 20, 1947, status two months after open reduction; 
F and G, September 30, 1947, follow-up roentgenograms. 


tion was performed on any of the cystic areas the right femur. The plaster was replaced and 


or fractures. the patient had an exploration of the neck on 

CasE iv. W. S., a twenty-seven year old September 28th by the Surgical Service. A 
carpenter, fell in a shower bath in August, 1946. parathyroid adenoma (3.0 by 2.3 by 1.8 cm.) 
He was admitted to the Presbyterian Hospital weighing 5.2 gm. was removed. There was also a 
one month later in a loose spica plaster which cyst of the right lobe of the thyroid gland which 
had been applied for a fracture of the shaft of on microscopic examination proved to be a 
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Fic. 5. N. M., a, May 
strating fracture through cystic area of left femur; 
B, January 5, 1948, follow-up roentgenogram. 
papillary carcinoma. Postoperative tetany de- 
veloped in the patient and some edema which 
resulted in a tight plaster. In October a subtotal 
thyroidectomy was performed. As the patient’s 
postoperative course was uneventful he was 
transferred to the Fracture Service. The plaster 
spica was removed and roentgenograms were 
made. (Figs. 44 and 4B.) Physiotherapy was 
also initiated. Although the position of the 
fragments was not perfect, it was the consensus 
that there was insufficient recalcification of the 
involved femur to use internal fixation or do 
any other type of surgery at the time. Crutch- 
walking was started before the patient was 
transferred to a convalescent home early in 
January, 1947. Less than a fortnight later he 
fell from his crutches and was readmitted to 
the Presbyterian Hospital. 

Roentgenograms were taken that demon- 
strated a new fracture proximal to the old one 
through the same cystic area of the right femur. 
(Fig. 4c.) It was decided to perform one opera- 
tion which would correct the deformity, in- 
crease the length of the leg and maintain the 
alignment of the fragments by the use of an 
intramedullary (Kuntscher) pin. This was done 
on January 20, 1947. Postoperatively, the pa- 
tient was allowed out of bed in a wheelchair 
with the leg extended. Knee flexion and exten- 
sign,exercises in the prone position were initi- 
ated”on March 17th. Figures 4p and are 
radiographs of March 20th which demonstrate 
the accomplishment of the three objectives 
with more calcification present. Partial weight- 
bearing was initiated on April 24th. More 
roentgenograms (Figs. 4F and 4G) were taken 


to Hyperparathyroidism 


on September 30, 1947, when the patient was 
seen in the follow-up clinic which show incom- 
plete recalcification one year after the removal 
of the parathyroid adenoma. At that time he 
had no discomfort or handicap and stated he 
walked two and a half miles at a time without 
any difficulty. 

This case report shows an excellent result 
because of proper treatment and it is a contrast 
to Case 1. Operative treatment of the fracture 
was delayed until there was evidence of calcium 
being deposited, that is, three to four months 
after removal of the parathyroid adenoma. The 
value of the Kuntscher nail in this type of frac- 
ture is also shown. 

Casev. N. M., a forty-two year old house- 
wife, who had a fracture of the right forearm 
treated by her family physician in January, 
1944, finally consented to be hospitalized for 
investigation on the Medical Service of the 
Presbyterian Hospital in May, 1947. On May 
17th, while studies were being made, she fell 
and sustained a fracture through a large cystic 
area of the upper extremity of the left femur. 
(Fig. 5a.) The Fracture Service saw the patient 
and concluded that immediate internal fixation 
was inadvisable because of the demineralization 
and cystic areas. Balanced suspension and trac- 
tion were initiated and maintained for ten 
weeks. An adenoma of the parathyroid gland 
(1.8 by 4.0 by 1.5 cm.) weighing 4.7 gm. was 
removed on June 4, 1947. Postoperatively, the 
patient did not develop any tetany and had an 
uneventful course. In three months the patient 
was allowed up in a chair. Ambulation was 
increased progressively utilizing a walker. 
Crutches without weight-bearing were utilized 
at four months and quadriceps exercises initi- 
ated at five months. On January 5, 1948, the 
patient returned to the Fracture Clinic at which 
time a roentgenogram was taken. (Fig. 5B.) 
This demonstrates satisfactory healing at the 
fracture site but several cystic areas are incom- 
pletely calcified. She was started on partial 
weight-bearing at this time. 

This case presentation illustrates a good 
result even though the patient neglected to 
have treatment of her hyperparathyroidism for 
three years. 

The principles learned from this study are as 
follows: (1) In patients with a pathologic frac- 
ture or with cystic areas in the bone roentgeno- 
grams should be taken of other parts of the 
skeleton and laboratory tests—blood chemis- 
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tries and counts as well as serologic tests— 
should be performed more accurately to make 
an earlier diagnosis of the underlying cause of 
the fracture or cysts. (2) It is not necessary to 
curette the cyst-like areas resulting from hyper- 
parathyroidism (one of the patients in this 
series had such a procedure performed previous 
to admission to the Presbyterian Hospital. A 
case cited by Scudder had similar treatment). 


Spontaneous healing of such cysts has been | 


demonstrated in Case 111 after the removal of 
the pathologic tissue of the parathyroid glands. 
Curettement is a needless operation. (3) The 
principles of good fracture management should 
be followed. These include treatment of the 
patient as a whole, restoration and maintenance 
of anatomic position, prevention of atrophy of 
muscles and stiffness of joints and improve- 
ment of the circulation by physiotherapy and, 
if necessary, paravertebral blocks. (4) Opera- 
tive treatment of simple fractures resulting 
from hyperparathyroidism should be properly 
timed. The adenoma or cause of the hyper- 
parathyroid state should be removed first. Sub- 
sequently, when calcium is being deposited and 
the patient is in good condition, operative 
intervention for the fracture may be performed 
if indicated. The rehabilitation program will 
naturally be of longer duration than in trau- 
matic fracture cases. (5) Once the diagnosis of 
hyperparathyroidism is made the patient 
should be evaluated as to complications of the 
disease—renal dysfunction and presence of 
calculi in the urinary tract. Recognition and 
subsequent management of such conditions will 
undoubtedly produce better results in the 
treatment of patients with hyperparathyroid- 
ism. Parsons’ in an excellent report which in- 
cludes all of these patients has shown that the 
prognosis is related to the degree of skeletal 
change and particularly the amount of renal 
damage at the time of removal of the patho- 
logic parathyroid tissue. 


SUMMARY 


Approximately 50 per cent of the patients 
with primary hyperparathyroidism have frac- 
tures as a result of the disease. Early recogni- 
tion of a possible disturbed mineral metabolism 
is necessary, therefore, in all pathologic frac- 
tures for their proper management. 

Fractures resulting from hyperparathyroid- 
ism may be treated as those resulting from 
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trauma, that is by non-operative or operative 
methods, but good judgment must be utilized 
as to when operative intervention is indicated. 
The essential treatment is the early removal of 
the pathologic parathyroid tissue by a com- 
petent surgeon with experience in this field. 
The significance of the latter was emphasized 
by Churchill and Cope”? some years ago. 


CONCLUSIONS 


In a series of thirty-four patients, with a 
verified diagnosis of primary hyperparathyroid- 
ism, eighteen had one or more fractures as a 
part of their disease. All of the bones of the 
body were involved with the exception of those 
of the skull, the mandible, the cervical verte- 
brae, sacrum and coccyx. The lower extremity 
was the most common site of fracture. In the 
majority of the patients the fractures occurred 
some time before their hospitalization for in- 
vestigation and treatment of primary hyper- 
parathyroidism. The management of five pa- 
tients with fractures in the series is described in 
detail. 
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SOLITARY CYST OF THE SPLEEN* 


WiuiaM P. CALLAHAN, JR., M.D. AND JOHN G. SHELLITO, M.D. 


Wichita, Kansas 


OLITARY cysts are an infrequent cause of 
S splenic enlargement. The first reported 
instance of this disease was by Andral in 
1829,! who found a large single cyst in the 
spleen at necropsy. The rarity of the condition 
is exemplified by Pemberton,? who reported 
four instances of splenic cysts in 400 splenec- 
tomies performed at the Mayo Clinic between 
1904 and 1934, and is further substantiated by 
Tamaki,* who was unable to find a single case 
in the surgical files of the Jefferson Medical 
College Hospital. From 1915 to 1948 Denneen‘ 
found eight cases of splenic cysts in the files of 
the Bellevue Hospital in New York City. The 
total number of cases in the world’s literature 
to date is 184. Excellent reviews of the subject 
have been written by Fowler,> Benton,® Sher- 
win’ and Shawan.® 
We have recently encountered an instance of 
solitary cyst of the spleen in a young woman. 
Because of the rarity of this condition and the 
difficulty encountered in establishing a definite 
preoperative diagnosis the following case is 
presented: 


CASE REPORT 


A twenty-nine year old married white woman 
(St. Francis Hospital, No. 5715 d) entered the 
hospital on April 23, 1950, and was discharged 
May 8, 1950. The patient complained chiefly 
of intermittent dull pain in the left upper 
quadrant for five months and first noticed a 
mass in this region three weeks prior to 
admission. 

Past history revealed the patient’s health 
had always been good. At the age of fifteen she 
had been treated for a kidney infection and was 
told by her physician there was pus and blood 
in the urine. Approximately six months later 
she incurred a fall striking her left upper ab- 
domen. There was severe pain at the time and 
she was bedfast for three or four days. Hemor- 
rhoidectomy had been performed six years be- 
fore admission. Four and one-half years ago a 
vaginal discharge developed which did not 


respond to conservative therapy and dilatation 
and curettage was performed followed with 
cauterization of the cervix. There has been no 
recurrence of symptoms. 

One of her brothers had received treatment 
for pulmonary tuberculosis but the disease had 
remained quiescent for five years. Her mother 
and father are living and well. 

Menstrual history revealed menarche at 
thirteen years of age. The menstrual periods 
had been irregular, occurring every thirty to 
thirty-five days. There had been occasional 
intermenstrual spotting. The menstrual flow 
usually lasted seven days. There had been one 
pregnancy which resulted in delivery of a full 
term normal infant. The child is three and a 
half years of age and in good health. 

Five months before admission the patient 
had an episode of severe, sharp pain in the left 
upper abdomen which she described as throb- 
bing and persistent. The pain lasted a few hours 
and subsided without medication. Since this 
time there have been intermittent attacks of 
sharp pain lasting for a few minutes to several 
hours. The pain usually occurred while the pa- 
tient was doing housework and she believed it 
was the result of lifting. The pain was relieved 
by lying down. There had been a dull aching 
sensation in the left upper quadrant for the 
past three weeks which had been more or less 
constant. Three weeks prior to admission she 
noticed a mass in the left upper quadrant which 
extended below the ribs and was tender to 
pressure. There have been mild backaches 
which were usually associated with the attacks 
of sharp pain. There had been no constipation 
or diarrhea and no change in the appearance of 
the stool. She denied frequency of urination or 
dysuria. Her appetite was good but the patient 
stated she tired easily following slight exertion. 

Physical examination showed the patient was 
a well developed, well nourished young woman 
in no acute distress and without evidence of 
chronic debilitating disease. Her temperature 
was 37°C.; pulse rate was 76 per minute and the 


* From the Departments of Pathology and Surgery, The St. Francis Hospital and the Department of Surgery, The 
Wichita Clinic, Wichita, Kan. 
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blood pressure 110/80. Her present weight was 
101 pounds and normal range was between 108 
and 110 pounds. Examination of the head and 
neck was negative. The breasts were those of a 
multiparous woman. No masses were felt and 
there was no discharge from the nipples. The 
heart was not enlarged to percussion and the 
apex impulse was in the sixth interspace 514 
cm. to the left of the midline. The rhythm was 
regular and no murmurs were heard. The ab- 
domen was flat. There was no muscle guard or 
rigidity. There was a firm mass in the left upper 
quadrant which extended medially to the mid- 
line and laterally into the left lumbar region. 
The inferior margin extended 8 cm. below the 
left costal margin. The mass moved with respi- 
ration. It was not firmly fixed and could easily 
be moved without causing pain. The consist- 
ency was firm and no fluctuation could be felt. 
There was definite tenderness to deep palpa- 
tion. Pelvic examination revealed no enlarge- 
ment of the uterus or adenexas. The previously 
described mass could not be felt during pelvic 
examination. There were slight erosions of the 
cervix and healed lacerations of the external 
cervical os. Rectal examination was negative. 
Careful search failed to reveal any enlarged 
lymph nodes. 

Laboratory data were as follows: Urinalysis 
after catheterization revealed the specific grav- 
ity to be 1.023. Tests for albumen and sugar 
were negative and the Ph was 8. Microscopic 
examination disclosed occasional white blood 
cells. Benzidine test for blood was negative and 
culture revealed no growth. The red blood cell 
count was 4,220,000 per cu. mm. and the hemo- 
globin 14.5 gm. per cent. The white blood cell 
count was 10,600 and the differential showed 
six bands, sixty-five segmented forms and 
twenty-nine lymphocytes. No abnormalities of 
the red blood cells were noted. Platelet count 
by the direct method was 180,000. Clotting 
time was 1.75 minutes and the bleeding time 
2.5 minutes. Prothrombin activity was 100 per 
cent. Test for the fragility of the red blood cells 
was normal. The blood urea was 25 mg./100 cc. 
and the urea nitrogen 11.7 mg./100 cc. The 
Kline reaction of the blood was negative. 
Roentgenograms of the abdomen revealed the 
presence of a large soft tissue mass in the left 
upper quadrant which was interpreted as repre- 
senting an enlarged spleen. 

The day following admission cystoscopic ex- 
amination was performed. The bladder and 
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ureteral orifices were normal and catheters were 
easily passed into the ureters. Six milligrams 
of phenolsulfonphthalein were injected intra- 
venously and 13.4 per cent of the dye was re- 
covered from the right kidney and 10.1 per cent 
from the left in fifteen minutes. Retrograde 
pyelograms were performed and the right kid- 
ney appeared normal in size, position and con- 
tour. The pelvis and calyces filled normally. 
The left kidney was displaced inferiorly by the 
soft tissue mass but there was normal filling of 
the pelvis and calyces without distortion. No 
calculi were identified. A definite clinical diag- 
nosis was not established but pancreatic cyst, 
retroperitoneal tumor and splenic vein throm- 
bosis were considered. 

After consultations, surgical exploration was 
performed on the fifth hospital day. A left 
pararectus incision was made and a greatly en- 
larged spleen was encountered. The upper pole 
was surrounded with numerous fibrous peri- 
toneal adhesions which were freed with diffi- 
culty. The capsule was discolored greyish white 
and was thickened. Palpation revealed distinct 
fluctuation of the superior one-half of the spleen 
and a fluid wave was elicited. Exploration of 
the other abdominal viscera disclosed no 
pathologic change. Splenectomy was performed. 
The patient’s recovery was without complica- 
tions and she was discharged from the hospital 
on the tenth postoperative day. 

The pathologic report was as follows: The 
specimen consisted of a spleen weighing 480 gm. 
The entire spleen measured 28 by 15 by 13 cm. 
There was a large fluctuant tumor occupying 
the upper pole which contained numerous 
fibrous peritoneal adhesions on the surface. The 
capsule was thickened and discolored greyish 
white. On cut section large amounts of thick 
brownish red material exuded from a large cyst 
cavity. The contents of the cyst contained an 
abundance of bright yellow crystals. After 
evacuation of the contents the cyst lining was 
composed of dense, firm hyalin connective tis- 
sue with irregular scattered zones of granular 
reddish brown tissue which was firmly adherent 
to the lining. There was no loculation of the 
cyst. The wall of the cyst varied from 2 mm. to 

10 mm. in thickness. The surrounding splenic 
tissue was firm, reddish brown and contained 
many large greyish white follicles. There was a 
sharp line of demarcation between the cyst wall 
and the surrounding spleen. (Figs. 1 and 2.) 

Microscopic description revealed the cyst 
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Fic. 1. Solitary cyst involving the upper pole of 
the spleen; the lining is trabeculated and over- 
lying capsule thickened. 

Fic. 2. Longitudinal section of spleen including 
the cyst; the granular material attached to the 
cyst lining is partially organized hemorrhage 
containing numerous cholesterol clefts. 


wall was composed of dense hyalin connective 
tissue and devoid of a specific lining. Within the 
connective tissue comprising the wall there 
were a few vascular channels and occasional 
infiltrations with large mononuclear cells. There 
were numerous cholesterol clefts in the cyst 
wall surrounded with deposits of yellow-brown 
pigment morphologically similar to hemosid- 
erin. The pigment was extracellular and also 
contained within the cytoplasm of large phago- 
cytes. Irregularly scattered throughout the 
cyst wall were focal deposits of calcific material. 
The surrounding splenic tissue contained nu- 
merous large follicles with extensive prolifera- 
tion of reticulum cells within the germinal 
centers. There were large focal deposits of pink- 
staining homogeneous hyalin material within the 
central portion of many of the germinal centers. 
Within the pulp the sinusoids were dilated and 
there were focal collections of fat contained 
within the large swollen reticuloendothelial 
cells. There was thickening and hyalinization of 
the trabeculas and the walls of the central 
arterioles. Adjacent to the cyst there were focal 
siderotic nodules. 

Sudan 111 stain showed the vacuolated cells 


adjacent to the splenic follicles to contain fat 
which was anisotropic‘and double refractile to 
polarized light. Peri’s stain demonstrated the 
presence of iron within the large phagocytes in 
the cyst wall. Congo red stain for amyloid 
failed to reveal the presence of this substance 
in the wall of the cyst. (Figs. 3 to 6.) 

The diagnosis was solitary cyst of the spleen 
with recent and old hemorrhage into the lumen, 
hyalinization of the cyst wall with focal deposits 
of calcific material, fibrosis of the spleen with 
formation of siderotic nodules, focal fat infiltra- 
tion of the spleen and hyalinization of the 
splenic follicles. 


CLASSIFICATION AND PATHOGENESIS 


Solitary cyst of the spleen represents a dis- 
ease of multiple etiology and as a result a va- 
riety of classifications have been proposed 
based on pathogenesis or causative factors. 
Perhaps the simplest and most useful is the one 
proposed by McClure and Altemeier.? They 
divide the cysts into two large groups depend- 
ing upon the presence or absence of a distinct 
specialized secretory lining. Those devoid of a 
true lining are designated false cysts and are 
the more common, comprising 79 per cent of 
the cases collected and reported by Fowler.’ 
They are considered the result of partial resolu- 
tion of intracapsular hemorrhage occurring 
either spontaneously or as a result of traumatic 
injury. Such cysts are encountered more fre- 
quently in women in the child-bearing age but 
have also been described in infants and chil- 
dren.’ Evidence has been proposed suggesting 
the relationship of pregnancy and menstruation 
to the development of cysts but it is not con- 
vincing.’® The contents of the cyst may be clear 
serous fluid or dark reddish brown material 
containing large amounts of cholesterol crystals. 
The difference in content is related to the 
amount of resolution and to the occurrence of 
repeated hemorrhages. In one-fourth of all re- 
ported cases a definite history of trauma was 
obtained. McClure and Altemeier® suggested 
cysts may form in the spleen following lacera- 
tion or spontaneous hemorrhage in which the 
capsule is not fractured. 

The other large group have been designated 
true cysts and have a distinct secretory lining. 
A variety of cell types may be present and the 
cysts subdivided on this basis. Epithelial-lined 
cysts are rare and must represent misplaced 
entodermal tissue. The spleen is formed during 
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Fic. 3. Microscopic section of cyst wall; the wall is composed entirely of connective tissue and 
devoid of an epithelial lining. Note the calcific deposits. Hematoxylin and eosin stain, X 50. 


Fic. 4. Loculation in wall with formation of small cysts; macrophages and altered red blood cells 
in the lumen. Hematoxylin and eosin stain, X 100. 

Fic. 5. Splenic follicle containing deposits of hyalin material. Hematoxylin’and eosin stain, X 450. 
Fic. 6. Fat deposits adjacent to the splenic follicles; the fat is anisotropic. Hematoxylin and eosin 


stain, X 450. 


embryonic life from the dorsal mesentery of the 
stomach near the dorsal pancreas. There is in- 
vasion of the mesenchyme by proliferating cells 
of the overlying peritoneum and eventual dif- 
ferentiation into the component parts of the 
spleen. The original budding site is ultimately 
reduced to a narrow band, the gastrosplenic 
ligament.'! It is conceivable that inclusions of 
misplaced epithelium may be incorporated in 
the original bud and later differentiate into 
cystic structures. Certainly aberrant fragments 
of gastric mucosa and pancreas are frequently 
found beneath the serosa of the small intestine. 
Other concepts have been proposed to explain 
the presence of epithelial-lined cysts within the 
spleen. Metaplasia of a pre-existing endothelial 
lining has been suggested by Tamaki.’ A few 
instances of undoubtedly true epidermoid cysts 
have been reported.® 

The relation of cysts to concomitant diseases 
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involving the spleen has been discussed by 
many authors.'? Aside from echinococcic dis- 
ease which produces true cysts the other specific 
infections produce splenic enlargement which 
renders the spleen more susceptible to trauma. 
It appears this relationship is indirect and re- 
lated to enlargement of the organ rather than a 
specific causative factor. 

Vascular disturbances have been associated 
with splenic cysts'* but again they predispose 
to infarction and subsequent hemorrhage. 

Cystic degeneration may occur in true neo- 
plasms of the spleen such as hemangioma and 
hemangioendothelioma. The cyst lining in such 
instances is vascular endothelium. 


DIAGNOSIS 


The diagnosis has seldont been established 
befg#e! operation in the reported cases and was 


not/made in.this case. This is apparently a re- 
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sult of unfamiliarity with this disease as a 
rather characteristic clinical picture is pre- 
sented. In most instances the history is impor- 
tant because of the exclusion of other diseases 
producing splenomegalia and positive informa- 
tion relating to the tumor is rarely obtained. A 
past history of trauma may be obtained fol- 
lowed with a dragging sensation with occasional 
acute episodes of pain. By the time medical aid 
is sought a tumor has usually been noted by the 
patient. Physical examination discloses a mass 
occupying the left upper quadrant of the ab- 
domen. Sweet" states that the left costal mar- 
gin is usually pushed outward by the tumor. 
The mass extends beneath the costal margin 
which rarely occurs in pancreatic cysts and dif- 
ferentiates it from ovarian cysts. If the cyst is 
large, a sensation of resiliency may be noted on 
bimanual palpation. Careful pelvic examina- 
tion will differentiate ovarian cysts which oc- 
cupy the pelvis while splenic cysts extend into 
the pelvis from above. Tenderness is usually 
present but is not a constant finding. 

Roentgenograms of the abdomen are of pri- 
mary importance in establishing the diagnosis. 
Calcification is frequently present in the cyst 
wall and in some instances the entire cyst may 
be visualized. The presence of a fluid level is 
also helpful. The mass elevates the left dia- 
phragm and produces a limited motion to 
fluoroscopic examination. The stomach is dis- 
placed medially and posteriorly depending upon 
the size of the tumor. The transverse and de- 
scending colon is displaced to the right and 
downward. Hampton" has noted that the lower 
pole of the splenic shadow has an angular 
pointed contour. However, this would only be 
present if the cyst occupied the upper or mid- 
portion of the spleen. Intravenous and retro- 
grade pyelograms visualize the left renal pelvis 
which is usually not distorted but there is 
downward displacement of the kidney. 

Laboratory examinations serve in a negative 
fashion to exclude blood dyscrasias and to sub- 
stantiate adequate renal function. The clinical 
and roentgenologic findings in three cases have 
been summarized in detail by Sweet." 


TREATMENT 


Splenectomy is the logical treatment of cysts 
of the spleen although other procedures such as 
marsupialization, enucleation, and incision and 
drainage have been proposed. However, sple- 
nectomy is the safest procedure and other 


methods should be abandoned. The surgical 
procedure may be complicated by the many 
adhesions which are present at the periphery of 
the cyst but the mortality is less than 4 per cent. 


COMMENTS 


Critical analysis of our own case, as well as 
many reported in the literature, leads one to 
the conclusions of Sweet" that splenic cyst pro- 
duces a characteristic clinical picture. The diag- 
nosis can be established if one is aware of the 
condition. In our case it was believed that evi- 
dence had been established to rule out patho- 
logic changes in adjacent viscera and that the 
mass definitely represented splenic enlarge- 
ment. The various blood dyscrasias had been 
excluded but no further diagnosis established. 
If we had been fully aware of the disease, a 
presumptive diagnosis could have been made. 
Careful review of the roentgenograms revealed 
small linear deposits of calcific material cor- 
responding to the location of the cyst wall. Al- 
though many other diseases produce focal cal- 
cification in the spleen, it would have lent 
further support to the diagnosis of splenic cyst. 

The history of injury to this region thirteen 
years previously may have been the initiating 
factor but one can only speculate concerning its 
role in the pathogenesis. The pathologic changes 
observed establish its origin in resolution of 
intracapsular hemorrhage. The majority of re- 
ported cases of splenic cyst have similar patho- 
logic changes except those rare instances of 
echinococcic disease, dermoid and epidermoid 
cysts and cystic degeneration occurring in 
tumors. It seems logical that the majority de- 
velop following intracapsular hemorrhage and 
that various diseases producing splenomegaly 
make the organ more susceptible to trauma or 
to spontaneous hemorrhage. When the spleen 
is enlarged, trauma does not necessarily imply 
external force, but a simple maneuver such as 
stooping or bending may be sufficient to pro- 
duce hemorrhage. 

The anatomic changes are those of localized 
hemorrhage into a closed space with incomplete 
resolution. There is liberation of hemosiderin 
pigment with resulting fibrosis and attempted 
localization. Repeated hemorrhages may or 
may not occur. The limiting connective tissue 
undergoes hyalinization with subsequent de- 
posits of calcific material. The altered blood 
within the lumen may be resolved leaving only 
a serous fluid or may abound with cholesterol 
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crystals. The extensive hyalin deposits in the 
splenic follicles of this case resembled amyloido- 
sis in hematoxylin and eosin preparations but 
the characteristic staining reactions could not 
be obtained. This would indicate the lesion had 
been present for a period of time. The calcifica- 
tion in the cyst wall supports this assumption. 
The deposits of fat adjacent to the follicles may 
be related to adsorption of lipid material from 
the partially destroyed blood within the cyst. 
The fat droplets were anisotropic to polarized 
light. 


SUMMARY 


A case of solitary cyst of the spleen has been 
presented. The majority of such cysts are con- 
sidered the result of intracapsular hemorrhage 
occurring spontaneously or as a result of 
trauma. A clinical diagnosis was not established 
until surgical exploration was performed. How- 
ever, in retrospect sufficient evidence was pres- 
ent; and if we had been fully aware of this dis- 
ease, a diagnosis could have been made. The 
physical examination and characteristic roent- 
genologic appearance should enable one to 
make the diagnosis. Laboratory examinations 
are useful to exclude other possible causes of 
splenic enlargement. 

Splenectomy is the treatment of choice and 
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recovery is complete with restoration of the 
normal position of displaced organs. 
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BLASTOMYCOSIS OF THE LUNG* 


C. C. Lowry, M.D., 


N. H. Kragrt, AND F. A. Hucues, JR., M.p. 


Memphis, Tennessee 


form) is a chronic infection caused by 

Blastomyces dermatitidis and character- 
ized by the formation of suppurative and gran- 
ulomatous lesions in any part of the body but 
with a predilection for the skin, lungs and 
bones.! It is by no means rare, yet it is not 
common. Martin and Smith? who reviewed the 
literature up to 1939 considered only eighty (23 
per cent) of the 347 reported cases to be proven 
blastomycotic infections. Subsequent case re- 
ports have not been numerous. 

The disease, which was first described in 1894 
by Gilchrist,* is manifested in two clinical 
forms, the cutaneous and systemic. The cu- 
taneous variety is the more common and offers 
the better prognosis. The outlook in systemic 
blastomycosis is uniformly poor and the mor- 
tality is accepted as go per cent or more within 
three to five years after onset of the illness.?:4* 
The treatment of either type is principally 
medicinal and from all present indications a 
combination of iodides and vaccine therapy 
seems to be the best available treatment.?:* In 
cutaneous blastomycosis roentgen therapy has 
been favorably advocated as an adjunct to 
iodide therapy.'! A number of other agents in- 
cluding the arsenicals, colloidal copper and 
gold, thymol, sulfonamides and penicillin have 
been used without success. Surgical procedures 
have been occasionally employed but their 
value has been principally the result of drainage 
of secondarily infected abscesses.! We have 
found only one report in the literature in which 
a cure has been effected by surgery alone. That 
was a case of blastomycosis of the cecum re- 
ported in 1942 by Thompson, Sullivan and 
Fox;’ a one-stage operation consisting of resec- 
tion of the terminal ileum, cecum and ascending 
colon and an ileotransverse colostomy had been 
performed in April, 1940. There has been no 
subsequent report on this patient. We know of 
no case of pulmonary blastomycosis in which a 


i chronic (North American 


cure has been effected by surgical extirpation. 
The purpose of this report is to describe a case 
of pulmonary blastomycosis treated with 
lobectomy. 


CASE REPORT 


W. C. B., a thirty year old colored male, was 
admitted to Kennedy Hospital on April 10, 
1949. Four weeks prior to entry he had noted 
generalized weakness and malaise followed 
several days later with chills, fever, night 
sweats and pain in the right chest. These symp- 
toms subsided after approximately two weeks 
although the patient continued to notice occa- 
sional pain in the right chest on deep inspira- 
tion. Four days before he entered this hospital 
he stated that he had coughed up approxi- 
mately 1 ounce of bright red blood. There had 
been no additional symptoms but the single 
hemoptysis worried the patient and caused him 
to consult a physician for the first time. He was 
referred to Kennedy Hospital for further study. 

Examination on admission showed a well de- 
veloped colored male who was not acutely ill. 
There were no skin lesions and positive physical 
findings were limited to the chest. Percussion 
note was slightly impaired over the right lower 
chest posteriorly and breath sounds were dimin- 
ished in this area. No rales were heard and the 
remainder of the lung fields were clear. Chest 
roentgenogram showed a well demarcated, oval, 
homogenous density situated in the right lower 
lung field adjacent to the cardiophrenic sinus; 
a right anterior oblique view showed the den- 
sity to be located posteriorly. (Fig. 1.) Routine 
laboratory work was within normal limits ex- 
cept for a sedimentation rate of 32 mm. per 
hour. Sputum examinations for acid-fast bacilli 
and fungi were negative on smear and culture. 
Bronchoscopy revealed considerable thick, te- 
nacious mucus in the right lower lobe bronchus 
and the mucous membrane was reddened and 
edematous. The remainder of the bronchial tree 


* Thoracic Surgery Section, Veterans Administration Medical Teaching Group, Kennedy Hospital, Memphis, 
Tenn. Reviewed in the Veterans Administration and published with the approval of the Chief Medical Director. 
The statements and conclusions published by the authors are a result of their own study and do not necessarily 
reflect the opinion or policy of the Veterans Administration. 
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was normal. Bronchial secretions were negative 


for acid-fast bacilli and fungi and no malignant 
cells were found on cytologic study. Although 
the patient was afebrile and essentially asymp- 
tomatic, he was given intensive penicillin ther- 
apy, 200,000 units every three hours, for a 
period of fifteen days. During this time there 
was no change in the pulmonary lesion as 
depicted by comparative x-ray studies. The 
preoperative diagnosis was cyst of the lung. 
On May 23, 1949, under intratracheal anes- 
thesia, a right posterolateral incision was made 
through the bed of the resected seventh rib. A 
firm, irregular mass measuring 8 cm. in di- 
ameter was found within the substance of the 
lower lobe. The right lung was free except for 
one area posteriorly where the visceral and 
parietal pleura were adherent. A few small, soft, 
anthracotic lymph nodes were present in the 
hilar region. It was apparent that the lesion was 
not a simple lung cyst and in order to obtain a 


diagnosis the lower lobe was resected. Frozen 
section revealed a granulomatous lesion, type 
undetermined. The hilar lymph nodes were 
then excised and the wound closed in layers. 
Two thoracotomy tubes left in the pleural 
space were connected to an under water seal. 

The pathologic report revealed the following: 
Macroscopically the specimen consisted of a 
lower lobe of the right lung and several lymph 
nodes. There was a rounded mass in the pos- 
terior portion of the lobe and the pleura over 
this mass was slightly thickened. The mass, 
which measured 8 cm. in diameter, was firm 
and irregular. It sectioned with a gritty sensa- 
tion and the cut surface presented a yellowish 
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3 
Fic. 2. Photomicrograph showing granulomatous area with miliary abscess. (X 100.) 
Fic. 3. Photomicrograph showing organism with a giant cell. ( 400.) 


Fic. 1. Roentgenogram made April 20, 1949, on admis- 
sion to hospital. 


variegated appearance. The mass had no cap- 
sule and faded off into surrounding lung tissue 
which was grossly normal. The lymph nodes 
were soft in consistency and contained consider- 
able black pigment. 

Microscopically sections of the mass showed 
a granulomatous lesion. It was composed of 
fibrous tissue containing numerous tubercles 
made up of epithelioid cells with central foreign 
body giant cells. The granulomatous tissue con- 
tained many miliary abscesses. (Fig. 2.) There 
were occasional small, degenerating, round, 
yeast-like organisms which were surrounded by 
a clear double contour. (Fig. 3.) Most of these 
were found within the giant cells and in several 
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Fic. 4. Follow-up roentgenogram (January 9, 1950) 
taken eight months after operation. 


instances the organisms were budding but these 
forms were not well preserved. The well pre- 
served organisms were typical and the granu- 
loma was consistent with blastomycosis. Acid- 
fast stain revealed no acid-fast bacilli and 
aniline blue stain showed no additional patho- 
gens. The lymph nodes showed moderate 
lymphoid hyperplasia and contained anthra- 
cotic pigment. The pathologic diagnosis was 
blastomycosis of lung. 

The postoperative course was uneventful. 
After the pathologic diagnosis was learned, a 
skin test and complement-fixation test for blas- 
tomycosis were done. The skin test was one plus 
positive at forty-eight hours and the comple- 
ment-fixation test was negative. Further roent- 
genograms of the osseous system were also 
negative. The administration of potassium io- 
dide was considered; but since the results in 
blastomycosis have not been uniformly good 
with iodides and this patient was clinically 
well, they were not used. It is to be regretted 
that we did not obtain cultures from the sur- 
gical specimen in this case. 

Follow-up. examination eight months after 
lobectomy revealed no evidence of residual 
disease. The patient had been asymptomatic 
since operation and had gained 30 pounds. 
Except for absence of the seventh rib on the 
right and blunting of the right costophrenic 
sinus, chest roentgenogram was negative. (Fig. 
4-) 
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COMMENT 


In systemic blastomycosis pulmonary in- 
volvement not only is the rule but also usually 
represents the primary site of infection. In 
those cases with localized lung involvement re- 
section at an early date should theoretically 
yield satisfactory results. With this in mind it 
seems unusual that the literature does not con- 
tain any cases of pulmonary blastomycosis in 
which there was cure by resection. Apparently 
the reason is that blastomycosis confined to 
the lungs is rare. However, granulomatous 
lesions in the lungs are common. Most granu- 
lomatous lesions are, of course, tuberculous in 
origin but pulmonary resection is frequently 
utilized for these lesions even though the diag- 
nosis can never be definitely proven. It is fre- 
quently difficult for pathologists to identify the 
causative organisms in the various granulomas. 
This is especially true in blastomycosis and we 
wonder if primary pulmonary blastomycosis 
might not be a more common disease than is 
generally believed. 

We have recently encountered another case 
(V. W. W.) somewhat similar to the one re- 
ported. A right upper lobectomy was performed 
for a granulomatous lesion clinically believed to 
be tuberculosis. Pathologic study of the surgical 
specimen was also similar to the one we have 
reported except that the organisms, which were 
very few in number, were not typical blasto- 
mycetes and the usual budding was not present. 
Cultures from the surgical specimen were nega- 
tive for acid-fast bacilli and fungi. In this 
instance the pathologist is unable to verify the 
diagnosis of blastomycosis although the possi- 
bility is suggestive. 


SUMMARY 


A report of a patient with blastomycosis of 
the lung treated with lobectomy is presented. 
The result thus far appears to be favorable. 

Acknowledgment: We are indebted to Dr. 
Wiley D. Forbus of Duke University for review- 
ing the microscopic sections in this case and 
confirming our diagnosis of blastomycosis. 
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Two new and effective antibiotics for systemic use are aureomycin and 
chloromycetin. The former is effective against many bacteria, viruses, 
brucellosis and rickettsiae, replacing penicillin and streptomycin in many 
infections. However, streptomycin is still apparently better for the treat- 
ment of tuberculous lesions. Aureomycin should be used preoperatively 
and postoperatively in cases requiring radical and extensive gastrointestinal 
surgery; it is also very helpful in the therapy of peritonitis and non-specific 
ulcerative colitis. Chloromycetin seems to be the antibiotic of choice in - 
typhoid fever and is also useful as a general gastrointestinal tract sterilizer. (< 
Aureomycin in 250 mg. doses may be given orally or intravenously about 
four times a day; the dosage of chloromycetin is approximately twice this 
amount. For local (topical) therapy of pyrogenic infections one may use 
bacitracin or tyrothricin. (Richard A. Leonardo, M.D.) 
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CHRONIC STENOSING CHOLANGITIS 


Henry J. Vier, M.D. 
White Plains, New York 


out common duct involvement has been 

well covered in the literature together 
with descriptions of surgical procedures de- 
signed for correction or cure of this varied 
pathologic condition. 

In recent years these articles have largely 
centered on the subject of surgical injury to 
the common duct stressing the avoidance of 
this disaster for patient and surgeon alike. 
Many technical procedures have been described 
for the correction or repair of such injuries 
indicating that very few, if any, are efficacious. 
This serves to emphasize the perils that may 
accompany operation on the gallbladder and 
biliary tract. 

Sir James Walton said, ‘No structure in 
the human body must ever be divided until it 
and its immediate surroundings have been 
already displayed.” 

However, it is fairly well recognized that a 
rare condition may be found that has no rela- 
tion to “surgical injury.” This consists of 
chronic obliterative or stenosing cholangitis. In 
fact, this disease process has been observed in 
patients having an apparently normal gall- 
bladder. In view of the angulation of the com- 
mon duct and usual patency of the sphincter 
of Oddi, it is not immediately clear why such a 
lesion should develop, unless lymphatic born. 

Judd stated that rarely the “fretting” of a 
stone in the lumen of the duct leads to localized 
ulcerations of the walls and finally to stricture. 
But this is not the picture as seen in obliterative 
cholangitis, with resulting obliteration of the 
entire duct. It is evident that the resisting 
powers of the common duct are very efficient 
because of the rarity of infection in this struc- 
ture, unless mechanically obstructed, even in 
the face of long-standing gallbladder disease. 

Once initiated, chronic obliterative cholan- 
gitis runs a progressive course ranging from 
several months to a few years. It is not likely 
that it is secondary to congenital stricture as 
this appears shortly after birth and soon results 
in fatal termination. It has been reported in this 
latter condition, obliteration of the cystic duct, 


ba of the gallbladder with or with- 
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or absence of the gallbladder is a common 
accompaniment. No accurate explanation has 
been offered for this anomaly. 

Chronic stenosing cholangitis continues on 
to a diffuse fibrosis of all the extrahepatic ducts 
and eventual contracture to thick-walled tubes 
with occlusion of the lumen. Some observers 
have reported that the fibrous process affects 
chiefly the submucous layer of the duct. A few 
cases have shown the lumen of a stricture lined 
with normal mucous membrane. Obviously, 
this pathologic condition without surgical inter- 
vention progresses on to miliary abscesses and 
early death. 

A review of the literature fails to identify 
any particular invading organism in cases re- 
ported. It has been suggested that the lesion 
might be comparable to regional ileitis when 
no coexisting gallbladder pathologic disorder 
can be demonstrated. In suppurative cholan- 
gitis Cole has reported finding Escherichia coli, 
streptococcus and staphylococcus. 

Diagnosis. Differentiation of chronic ob- 
literative cholangitis from mechanical obstruc- 
tion secondary to stone or carcinoma of the 
common duct is impossible unless there has 
been a history of gallbladder disease or opera- 
tion. Jaundice, of course, is obvious and is 
demonstrably extrahepatic, judged by the usual 
liver function tests. Pain in the upper right 
quadrant is common, flatulence, indigestion, 
anorexia, weight loss and chills followed with 
varying degrees of temperature elevation al- 
though the latter is not constant. Finally the 
usual toxemia of cholemia develops. 

Treatment. When found at operation the 
condition poses a problem of considerable mag- 
nitude. Usually the gallbladder has been re- 
moved previously. If not, a cholecystoduode- 
nostomy could be considered if the cystic and 
hepatic ducts are patent, but this often results 
in an ascending cholangitis and while not 
apparent the infection might have progressed 
into the hepatic duct. If so, the procedure is 
doomed to failure and suffering is prolonged. 

Anastomosis between the duodenum and 
bile ducts is also frequently complicated by the 
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same difficulty. Irritating auodenal content 
and bacteria entering the biliary tree are the 

common factors in ascending cholangitis. While 

this syndrome may be mild in character, for a 

considerable period of time it usually eventu- 

ates in profound and disabling symptoms. 

More frequently a stricture at the anasto- 
motic site preventing a constant flow of bile 
into the bowel is found. Proximal to this 
again we find inspissated bile and calculi add- 
ing to the obstruction and inviting infection. 
It is evident then that an operation is impera- 
tive which will give a free flow of bile and will 
not result in stricture. 

In surgical injuries of the common duct 
Lahey and Cattell have devised the technic of 
mobilizing the right margin of the duodenum 
and splitting the head of the pancreas. This 
procedure will often then make available that 
portion of the duct posterior to the latter struc- 
ture permitting end-to-end anastomosis which 
is ideal. 

However, in obliterative cholangitis the en- 
tire duct is involved and this is not possible. 

Longmire developed an operative procedure 
for cases with obliteration or destruction of the 
ducts in which he resects the left lobe of the 
liver exposing the intrahepatic duct and using 
the Roux Y technic anastomosing the jejunum 
to this structure. 

Arthur W. Allen in 1944 reported eight cases 
in which he has anastomosed the jeyunum to 
the portal fissure, for patients with destroyed 
extrahepatic ducts, embracing the stump of the 
hepatic duct utilizing the Roux Y technic. 
This procedure was followed in the case herein 
reported. 


CASE REPORT 


J. F. H., white male, age thirty-eight, was 
first admitted to St. Agnes Hospital on Novem- 
ber 13, 1944. His past history was irrelevant 
with the exception of a hard mass situated on 
the upper anterior abdominal wall about 8 cm. 
in diameter which had been present for three 
or four years. This was removed by wide exci- 
sion and was reported as a fibrosarcoma. There 
has been no evidence of recurrence to date. 

He was again admitted June 15, 1948, pre- 
senting clinical evidence of acute cholecystitis 
which subsided promptly with conservative 
therapy. The patient was discharged June 21, 


1948. 
Pain in the upper right quadrant, however, 
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persisted after his return home accompanied 
with indigestion and nausea, and he was read- 
mitted July 16, 1948. A diagnosis of subacute 
cholecystitis was then made and after evalua- 
tion and suitable preparation he was operated 
upon on July 31, 1948. 

The findings at operation were as follows: 
The gallbladder was greatly distended with 
markedly thickened walls, with a subacute 
inflammatory reaction extending into the cystic | 
duct and considerable edema of the peritoneal 
covering in this region as well as the peritoneum 
of the right free border of the gastrohepatic 
omentum. The gallbladder contained multiple 
calculi and a considerable amount of thick, 
dark green bile. The cystic duct extended to 
the common duct at its usual point of entrance, 
but here it angulated sharply, continuing down 
paralleling the common duct, finally joining 
it just below the upper border of and posterior 
to the head of the pancreas. The common duct 
was extremely small for its entire length hav- 
ing a lumen only about 3 mm. in diameter. It 
contained thickened greyish material but no 
calculi could be demonstrated. The cystic 
artery passed in front of the common duct. 

Cholecystectomy was done without tech- 
nical difficulties. The cystic duct was then dis- 
sected free along its course paralleling the 
common duct to its point of juncture posterior 
to the head of the pancreas and ligated. 

The common duct when found and identified, 
as well as the hepatic, was so small it was 
thought that it might have been one of two 
such structures, occasionally seen, joining 
proximal to the ampulla. However, careful 
examination of the area failed to demonstrate 
such an anomaly. Upon opening the common 
duct a considerable quantity of thick greyish 
inspissated material was evacuated. A free flow 
of clear green bile then followed. Because of 
the extremely narrow lumen the smallest T 
tube was introduced with some difficulty and 

maintained in position with interrupted fine 
chromic sutures. Raw surfaces were peritonized 
and a small soft rubber fenestrated tube was 
inserted to the foramen of Winslow, this and 
the T tube being brought through a stab 
wound lateral to the incision. The latter was 
closed with interrupted cotton sutures. The 
pathologic report was subacute and chronic 
cholecystitis and lithiasis. 

After operation the patient had a trouble- 
some cough for three days. Sutures and drain- 
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Fic. 1. Cholangiogram ten days following cholecystec- 
tomy; diodrast enters duodenum promptly from ex- 
tremely narrow extrahepatic ducts; note greatly dilated 
portal radicals, many being larger than the common 
duct. 


age tube were removed on the seventh day, 
wound healed per primam. A cholangiogram 
made July 30th showed diodrast filling the portal 
radicals along with the hepatic and common 
ducts entering the duodenum without delay. No 
sign of a residual calculus was noted. (Fig. 1.) 

The T tube was then opened and clamped 
alternately every two hours, no discomfort 
being experienced until the twelfth day after 
operation, when he complained of headache, 
pain in the operative area, had a chill and 
temperature rose to 100.3°F. With renewed 
continuous T tube drainage these symptoms 
subsided in three days and he was discharged 
from the hospital August 6, 1948, with the tube 
still in position. 

Following his return home his appetite was 
good, there was no discomfort or indigestion 
and he gained 18 pounds. The T tube was 
clamped off at longer intervals until when 
finally closed for twenty-four hours no discom- 
fort was experienced. This was removed Sep- 
tember 16th, biliary drainage finally ceasing 
September 24th. 

He resumed his work and was not seen again 
until March 26, 1949, six months later, com- 
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plaining of pain in the upper right quadrant 
referred to the right scapula, anorexia and 
nausea. Palliative measures at home brought 
no relief and two weeks later he became jaun- 
diced. He had then lost 20 pounds. 

He was readmitted to the hospital April 11, 
1949, where after careful evaluation a diagnosis 
of probable common duct stricture was made. 
After the usual preparation under general anes- 
thesia he was operated upon again, May 4, 
1949. The findings were two well healed upper 
abdominal scars, one subcostal, the other an 
upper mid-transverse. Upon entering the ab- 
dominal cavity multiple adhesions were found 
between the parietal peritoneum and omentum 
as well as dense adhesions in the upper right 
quadrant between the omentum, the pyloric 
end of stomach and duodenum, and under 
surface of liver. On the under surface of the 
liver there was noted a small, dark greenish 
colored nubbin protruding, about 14 cm. in 
length, slightly greater in diameter, which upon 
aspiration was found to contain golden yellow 
bile, under pressure. From this there continued 
downward along the right free border of the 
gastrohepatic omentum a brownish cord-like 
structure, no lumen being demonstrable, appar- 
ently the remnant of the common duct. 

The surface of the liver was rather greyish in 
color and the lower border somewhat rounded. 
No abnormality was demonstrable in the 
stomach, duodenum or small intestine. The 
gallbladder was ansent. (Fig. 2.) 

The stump of the hepatic duct was located 
in the portal fissure. This was gently separated 
from the surrounding structures by sharp and 
blunt dissection. When the stump of the 
hepatic duct was opened, a considerable quan- 
tity of clear golden yellow bile escaped under 
pressure. A loop of jejunum was then secured 
and divided approximately 15 inches from the 
ligament of Treitz. The distal portion of this 
bowel was then sutured to the stump of the 
hepatic duct after the lumen of the bowel had 
been somewhat narrowed by appropriate su- 
tures, and a bell catheter was inserted into the 
hepatic duct for a distance of approximately 
1 cm. and anchored in this position with two 
interrupted fine chromic catgut sutures. The 
catheter was perforated approximately 6 cm. 
below the termination of the duct and was then 
brought out through an opening in the distal 
loop of jejunum about 10 cm. from its point of 
anastomosis with the hepatic duct. The prox- 
imal loop of jejunum was then united to the 


American Journal of Surgery 


4 
4 
682 
; 
4 
+0 
% 4 


distal 


= proximal 


Fic. 2. Showing completion of operative procedure; opening in catheter within 
bowel lumen permits escape of portion of bile into intestinal canal as well as 
externally. Note insert depicting fibrotic cord-like structure continuing down 
to ampulla representing all that remained of the extrahepatic ducts. The 
hepatic stump was further recessed in the portal fissure than represented here. 


distal loop of the gut approximately 15 cm. 
below the juncture with the portal fissure. The 
catheter was then brought out through an 
omental tab and through a stab wound in the 
loin. A fenestrated soft rubber tube was placed 
just below the anastomosis of bowel to hepatic 
duct and likewise brought out through the 
stab wound. The wound was closed in layers 
using a double strand No. 00 chromic catgut 
continuous in the peritoneum, interrupted 
cotton in the muscles and fascia and inter- 
rupted cotton in the skin. Dressings were 
applied. Immediate postoperative condition 
was satisfactory. 

Convalescence was practically uneventful. 
There was a postoperative temperature eleva- 
tion of 101°F. which subsided in three days. 
There was no distention or nausea. The Levin 
tube was removed in forty-eight hours, fluids 
were allowed by mouth, and he was ambula- 
tory from the first day. There was a moderate 
amount of biliary drainage from the catheter. 
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Stools promptly resumed a normal color. Skin 
sutures were removed on the ninth postopera- 
tive day, the wound being healed without 
evidence of infection. He was discharged May 
15, 1949, two weeks after operation, taking 
nourishment satisfactorily, without distress, 
jaundice having entirely disappeared. The 
catheter in the hepatic orifice was still in posi- 
tion draining about 12 ounces of bile daily and 
was removed following his discharge from the 
hospital, May 25th, three weeks postopera- 
tively. The remaining sinus ceased draining in 
forty-eight hours. © 


COMMENT 


Apparently there are no characteristic symp- 
toms which enable one to make a diagnosis of 
stenosing cholangitis preoperatively. It is 
evident that in this case the infectious process 
had been inaugurated prior to the first opera- 
tion, also that symptoms of gallbladder disease 
had been of relatively short duration. The 
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cystic duct presented an unusual point of 
juncture with the common. Morton has stressed 
the importance of ligating the cystic duct at its 
junction with the common. Leaving a remnant 
of the cystic duct will often cause persistence of 
symptoms identical with those prior to chole- 
cystectomy. He has also stated, “As to the 
mechanism by which a cystic duct remnant 
may cause symptoms, various authors differ. 
Beye thought the dilatation of the remnant 
and the reformation of a gallbladder-like di- 
verticulum is important. Ivy and Sandblom 
and others believed the influence of the 
cholechoduodenal mechanism of reciprocal in- 
nervation is important. Womack and Crider 
referred to the neuroma-like scarring associated 
with the remnant, and MacDonald stressed the 
focus of infection resident in the remnant. 

“It seems possible that the close anatomic 
juxtaposition of the cystic and common ducts 
may offer the simplest explanation of the 
mechanism by which a cystic duct remnant 
left in the course of cholecystectomy causes 
clinical manifestations. The equally diseased 
duct remains after the diseased gallbladder 
has been removed. The valves of Heister and 
the tangential implantation of the cystic in the 
common duct promote stasis and harbor or 
invite infection. Periodic exacerbations of the 
infection with edema and possibly some re- 
sultant extraneous obstruction of the adjacent 
common duct may, with or without an ac- 
companying widespread cholangitis and hep- 
atitis, explain the pain and jaundice which are 
the characteristic clinical manifestations at- 
tributed to a cystic duct remnant.” Recalling 
also in this case the fact that the obviously 
infected cystic duct was in juxtaposition with 
the common duct for much of its length, it 
seems logical that the infection spread to the 
latter by reason of immediate contact, resulting 
in ultimate diffuse fibrosis and contracture. 

Each case is a problem unto itself but in the 
face of a pathologic entity such as just de- 
scribed, and where it is obvious, the ideal pro- 
cedure of end-to-end anastomosis of the com- 
mon duct with mucosa to mucosa is impossible. 
This technic as described by Allen is the 
logical solution. As he has stressed, regardless 
of the method adopted the following points 
must be considered: (1) the elimination of scar 
tissue and prevention of its recurrence at the 
anastomosis; (2) to make the anastomosis iso- 


peristaltic with the gastrointestinal tract; (3) 
non-absorbable interrupted sutures should be 
used; (4) water tight anastomosis is desirable; 
(5) the anastomosis should be temporarily held 
open by a tube. 7 

Thus theoretically at least, and practically 
according to cases reported, duodenal reflux 
and ascending cholangitis should be obviated. 
This operation offers an avenue of return to 
health from a life of miserable suffering, in- 
validism and early death. 


SUMMARY 


Chronic obliterative cholangitis is a progres- 
sive disease of obscure etiology with fatal 
termination if not corrected surgically. Another 
patient is reported symptom-free and appar- 
ently in good health two years following opera- 
tion, utilizing the Roux Y technic. 
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EARLY RECOGNITION OF SYMPATHETIC IMBALANCE 
FOLLOWING TRAUMA TO THE EXTREMITIES 


STEWART ARMSTRONG, M.D. 


Brookline, Massachusetts 


nervous system are so frequent follow- 

ing major or minor trauma to the 
extremities that the importance of early recog- 
nition of the signs and symptoms bears re- 
emphasis. The general term “post-traumatic 
reflex dystrophy” of De Takats! serves best to 
encompass all degrees of sympathetic disturb- 
ance following trauma. When definite evidence 
of injury to an extremity exists and is associ- 
ated with moderate to severe pain, vasomotor 
disturbance (vasoconstriction or vasodilata- 
tion), coldness, excess sweating, pallor or cya- 
nosis and extreme swelling, the presence of 
reflex sympathetic disturbance in its early 
phase should be considered. When the syn- 
drome is allowed to progress to the chronic 
form, the pain becomes progressively more 
severe and frequently more widely distributed. 
The clinical picture of Sudek’s atrophy may 
develop with permanent tissue changes. Ochs- 
ner’s? explanation of the mechanism in the 
postphlebitic syndrome applies in part to the 
causation of reflex dystrophy: “‘As a result of 
vasospasm there occurs increased filtration 
pressure, anoxia of the capillary endothelium 
and diminution in the flow of lymph, setting up 
a vicious cycle. Interruption of the vasocon- 
strictor impulses by procaine hydrochloride 
block of the regional sympathetics breaks this 
vicious cycle and results in increasing pulsation, 
improving circulation and tissue oxygenation, 
and increasing lymph flow.” 

The purpose of this article is to indicate that 
most of the major reflex sympathetic dystro- 
phies or causalgias can be prevented if the early 
signs and symptoms are recognized and treated 
with procaine hydrochloride blocks of the 
corresponding sympathetics. Toumey® has re- 
ported good to excellent results with sympa- 


in the sympathetic 


thectomy in two-thirds of a series of thirty-one 


patients treated. The average duration of 
symptoms in this series was thirty-two months. 
It is likely that many of these patients would 
not have come to major surgery and the good 
results would approximate 100 per cent had 
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they been seen and treated for the disease at its 
onset. It has been shown that prolonged treat- 
ment directed at other systems (particularly 
the musculoskeletal system) serves only to fix 
the pattern of pain due to the reflex dystrophy. 
By this time repeated sympathetic blocks are 
insufficient to interrupt the cycle. It is also in- 
teresting that these patients cannot tolerate 
physiotherapy and this feature may be con- 
sidered diagnostic. 

The symptom complex of reflex dystrophy 
may begin immediately after injury or at any 
time thereafter. The injury may occur any- 
where on the extremity and vary from the triv- 
ial to the severe crushing type where blood 
vessels and nerves are actually contused. 


TREATMENT 


For the upper extremity stellate ganglion 
blocks were used. The method applying the 
anterior approach either medial or lateral to the 
sternomastoid muscle is the most satisfactory. 
The technic is adequately described by de 
Sousa‘ and Caldwell and Broderick.® Six cubic 
centimeters of a two per cent procaine hydro- 
chloride solution were used to obtain de- 
scending infiltration anesthesia. The _ inter- 
mediate and middle cervical ganglia are 
blocked as well as the stellate ganglion. De 
Sousa states that these three ganglia are an 
anatomic and physiologic group and that they 
should all be blocked in order to obtain maxi- 
mal effect. 

For the lower extremity lumbar sympathetic 
blocks were used. The block is accomplished by 
40 cc. of a I per cent procaine solution injected 
through two or four needles. When two needles 
are used, they are placed at L2 and L3. When 
four needles are used, they are placed at L1, 2, 3 
and 4. The technic has been reported by many 
authors. 

The longer acting anesthetic agents such as 
those dispensed in oil were not used since it is 
believed that the effect of the block far outlasts 
the effect of the anesthetic agent. 
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CASE REPORTS 


Case 1. M. C,, a twenty-four year old 
female, injured her left shoulder when she 
slipped on the floor while running, striking the 
icebox. Following the injury there was a gen- 
eralized swelling in the left supraclavicular 
fossa and moderate pain localized in this area. 
X-rays of the shoulder revealed no evidence of 
fracture. After one week the swelling gradually 
subsided. The patient was seen at this time be- 
cause of pain radiating down the left arm and 
paresthesia in the forearm and hand. Objec- 
tively the hand was cold, damp and pale as 
compared to the right hand. There was no 
actual swelling but pain was aggravated by 
motion. Stellate ganglion block was carried out 
on the left side. The hand became warm and 
dry and the paresthesia disappeared. The pain 
was much improved by the next day although 
it had not completely disappeared. This relief 
lasted four days when the symptoms again be- 
came severe and the patient was re-block°d 
with considerable relief which lasted for one 
week. A third and last block was done at that 
time and the patient did not have any further 
return of symptoms. 

The reflex dystrophy in this case is classified 
as moderately severe and was secondary to 
compression of the brachial plexus and great 
vessels. The symptoms, however, far outlasted 
the pressure due to the hematoma and it took 
three blocks to interrupt the cycle. 

Case. M. M., a fifty-six year old female, 
suffered a comminuted fracture of the left 
olecranon process when she fell on some marble 
church steps. Following the injury there was 
marked swelling of the elbow with ecchymosis. 
The arm was immobilized in a posterior plaster 
splint until open reduction and internal fixation 
with wire were carried out one week later. 
Passive motion was begun out of plaster one 
week postoperatively. The splint was com- 
pletely discarded after three weeks. Five weeks 
after the operation the patient complained of 
moderate diffuse pain in the forearm radiating 
up the medial aspect of the upper arm to the 
shoulder. She also complained of swelling of the 
hand and fingers and inability to flex the 
fourth and fifth fingers. There were no sensory 
changes in the ulnar nerve distribution area. 
The left hand was swollen, clammy and pale. 
The radial pulse was not diminished. Stellate 
ganglion block was recommended but refused 
by the patient. (She was a singer and was 
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afraid that a procedure on her neck might 
affect her voice. This could not be denied be- 
cause one of our patients had an accidental 
recurrent laryngeal nerve block which lasted 
four hours.) Two weeks later the pain became 
so severe that it could not be relieved by nar- 
cotics. At this time a stellate ganglion block 
was carried out successfully. The hand became 
warm, dry and pink. The pain gradually sub- 


‘sided during the next few hours. 


This case represents a dystrophy of severe 
degree which developed several weeks after 
surgical trauma to an extremity. The results 
are surprising in that almost complete relief of 
pain was obtained with one block and the pa- 
tient never required an additional block. The 
swelling of the hand and the flexion difficulty 
of the fingers also disappeared until she jammed 
the same hand in the trunk door of her car three 
months later. She suffered a badly contused 
hand and a fracture of the fifth metacarpal. 
This accident has not resulted in reflex dys- 
trophy to date. 

Case ul. J. W., a forty-two year old male, 
dropped a heavy metal tripod on his left foot 
suffering a compound fracture involving the 
left second and third toes. The compound 
wound was in the web space between the toes. 
Débridement, cleansing and primary closure 
of the wound were accomplished one hour after 
the injury and the fractures immobilized. In 
spite of penicillin the wound became infected 
and the sutures had to be removed for drainage. 
The infection was well controlled. The foot, 
however, remained swollen and became cold, 
moist and cyanotic during the next six weeks. 
The patient was unable to walk without 
crutches because of the pain in the foot. A 
lumbar block was done with good subjective 
response and the circulation was improved. 
Since the compound wound was probably the 
inciting factor of the vasospasm, it was believed 
that blocks would have to be repeated daily 
for at least two weeks. Therefore, a lumbar 
sympathectomy was performed. On discharge 
from the hospital nine days later the compound 
wound had healed completely and the circula- 
tion in the foot was excellent. 

This case represents a mild reflex dystrophy 
due to crushing injury. If there had not been an 
infected compound fracture, wound lumbar 
blocks probably would have been sufficient to 
correct the vasospasm. 

Case iv. E. L., an eighty-four year old 
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male, complained of severe pain in a deeply 
embedded ingrown toenail on his left great toe. 
There was redness about the nail in the 
onychium and cyanosis of the foot on depend- 
ency. The patient had generalized arterio- 
sclerosis and a history of coronary occlusion 
one year previously. The dorsalis pedis and 
posterior tibial pulsations were absent. The 
femoral pulse on the left could be felt over a 
large pulsating aneurysm of the femoral artery. 
There was a smaller aneurysm of the left 
popliteal artery. In view of the already im- 
paired circulation any operative procedure on 
the ingrown toenail was considered hazardous. 
The nail could not be treated conservatively, 
however. The lateral aspect of the nail was 
excised under vinethene anesthesia with as 
little trauma as possible. Pain was moderate 
postoperatively but the patient’s circulation 
did not seem to be any worse and he was dis- 
charged three days later. Two days after dis- 
charge he returned in severe pain. The left foot 
had a purple-red hue and was cold and moist. A 
lumbar block produced a fair subjective re- 
sponse. The pain subsided, cyanosis persisted 
to a lesser degree and the foot was a little 
warmer. The patient was placed at bed rest 
at home and for the next six weeks he was 
kept on a regimen of continuous Buerger’s 
exercises, priscoline® and whiskey. The wound 
healed slowly during this time and the circula- 
tion gradually returned to its poor but satis- 
factory preoperative level. Ten months later 
the patient was still ambulatory and going to 
his office. 

This case is presented to emphasize the 
hazards of even trivial surgery on extremities 
with already impaired circulation. The lumbar 
block and the other measures served to pre- 
serve an extremity that was most certainly 
doomed to amputation. It also shows that 
arterial spasm can play a part in causing 
incipient gangrene in the aged arteriosclerotic 
patient. 

Case v. J. T., a twenty-eight year old 
female, was hospitalized for one month because 
of excruciating pain due to acute bursitis in her 
left shoulder. Narcotics relieved the pain only 
poorly and x-ray therapy seemed to aggravate 
it. When seen for the first time after discharge 
from the hospital the patient was still having 
considerable pain in the left shoulder at rest. 
The pain extended from the shoulder to the 
wrist and followed no definite nerve distribu- 
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tion. The left hand was cold, moist and slightly 
cyanotic. The patient also complained of “pins 
and needles” in the forearm and hand. Stellate 
ganglion blocks were done on five occasions, 
two or three days apart. There was marked 
improvement after each block but the symp- 
toms gradually recurred between blocks. The 
fifth block was combined with a suprascapular 
nerve block and the combined procedure appar- 
ently brought permanent relief. No additional 
blocks were required. 

This case is not presented as a post-traumatic 
reflex dystrophy but as one secondary to an 
acute inflammatory process. The disability was 
more intractable due to the delay and the fact 
that the reflex dystrophy component of the 
disease was not recognized when it first com- 
plicated the bursitis. 


COMMENTS 


The cases presented are examples of early 
treatment of reflex dystrophies and are selected 
for this purpose. In addition many patients who 
complain of “tight casts” can be relieved by 
sympathetic procaine blocks. These procedures 
obviate the necessity of removing the casts with 
resultant loss of fracture reduction. 

It is still the practice among many surgeons 
and practitioners to treat the syndrome of 
reflex sympathetic dystrophy with physio- 
therapy, especially whirlpool baths. Sympa- 
thetic blocks carried out in the early stages of 
the development of the dystrophy will inter- 
rupt the vicious cycle and eliminate the neces- 
sity for sympathectomy in the late chronic 
stages. 

The statement of Hedrick et al.* applies as 
much to the early reflex dystrophy as it does to 
direct blood vessel injury: “It is axiomatic that 
preservation or reestablishment of circulation 
to the extremity must take precedence over any 
attempt to obtain satisfactory reduction, fixa- 
tion or immobilization of the fracture. It, 
therefore, behooves the surgeon treating frac- 
tures to be constantly on the alert for any 
impairment of circulation distal to the fracture 
site.” 

Lumbar sympathetic and stellate ganglion 
blocks are relatively simple procedures and 
when carried out in the presence of a reflex 
dystrophy prove to be both diagnostic and 
therapeutic. These procedures should be stand- 
ard practice of all surgeons treating trauma. 
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The longer the symptoms are allowed to persist 
the greater the chance of permanent tissue 


damage and the poorer the results of sympa- 
thetic interruption. 


SUMMARY 


1. Five cases presenting early reflex sym- 
pathetic dystrophy are discussed. 

2. The importance of early recognition is 
stressed so that treatment will be begun before 
permanent tissue damage has resulted. 

3. The cases presented indicate that even 
when full blown reflex dystrophy has occurred, 
the early application of one or two procaine 
hydrochloride blocks to the regional sympa- 
thetics will result in cure. 

4. The incidence of sympathectomy for re- 
flex dystrophy will be much reduced when sym- 


pathetic blocks are used more widely in the 
early phases of reflex sympathetic dystrophy. 
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PRACTICAL TREATMENT OF UNCOMPLICATED 
COMPRESSION FRACTURES OF THE VERTEBRAE* 
PRELIMINARY REPORT 


C. M. Burcess, M.p. AND V. C. Waite, M.D. 


Honolulu, Hawaii 


compression fractures of the vertebrae has 

undergone many changes in the past thirty 
years. Kummel! in 1895 described a painful syn- 
drome with delayed symptoms and findings which 
followed unrecognized collapse of the vertebra 
and probably focused attention on the subject as 
a whole. There was little unanimity of opinion 
as to how best to prevent or treat this painful 
syndrome. Many surgeons advocated operative 
fusion of the spine. The mortality and morbid- 
ity were high; and although the operation pre- 
vented further vertebral body collapse, the 
patient was left with a painful and disabled 
back. 

It was not until World War 1 that some defi- 
nite progress in treatynent was made. At that 
time surgeons began to recognize the value of 
hyperextension of the spine in order to prevent 
complete collapse of the soft cancellous J.-2 of 
the vertebral body. This was maintained until 
regeneration of bone was complete enough to 
allow weight bearing. Patients were placed on 
Bradford frames or slings to provide this hy- 
perextension for periods varying from three to 
six months. This was followed with another 
period of five to six months in a plaster cast or 
metallic brace. Even then the results were poor. 
Sever? reported on seven patients so treated, 
with painful disability of some degree persist- 
ing in all instances. However, the results of such 
conservative treatment were far superior to the 
operative method and most surgeons came to 
discard the latter treatment except in compli- 
cated fractures. 

Even the diagnosis of compression fracture 
seemed difficult and was overlooked in a large 
number of cases. Baker* reported seven cases 
of Kummel’s disease and emphasized the value 
of x-ray examination. He did not, however, 
stress the very important lateral x-ray view. 
Eikenbary* called attention to the fact that 


"T= treatment of simple uncomplicated 


compression fracture was becoming a common 
condition and often followed relatively trivial 
injury such as being jolted in the rear seat of 
an automobile. He and other authors recognized 
the relatively slight value of anteroposterior 
roentgenographic studies and relied almost en- 
tirely on the lateral view forccurate and early 
diagnosis. He reported 131 cases with good re- 
sults. The patients were treated three months 
in bed in hyperextension followed with a cast 
or brace for one year. 

About 1930 Watson-Jones’ of England, 
Boehler® of Austria, and Davis,’ Dunlop and 
Parker,* and others in the United States evolved 
what might be called the ambulatory method of 
treatment. This consisted in brief of early re- 
duction of the fracture by various hyperexten- 
sion maneuvers or manipulation of the spine 
and the immediate application of a plaster 
jacket to maintain hyperextension. The patient 
was then allowed up and about. It was at this 
time that Watson-Jones and Boehler in par- 
ticular first stressed the importance of main- 
taining muscular tone and attributed considera- 
ble credit for their brilliant results to this factor 
alone. 

During November, 1945, one of us (C. M. B.) 
had the pleasure of meeting Dr. Conrad Born- 
haupt of Sumatra who had been interned in 
Holland during the entire period of the German 
occupation. The orthopedic surgeons there had 
been unable to obtain plaster of paris or metal 
for braces. They had therefore relied on the fac- 
tor of increased muscle tone alone, eliminating 
entirely the use of casts and braces in the treat- 
ment of compression fractures. To their amaze- 
ment the end results were far superior to previ- 
ous methods of treatment. 

In this method of treatment the fracture is 
first adequately reduced by a short period of 
hyperextension. This hyperextension is accom- 
plished by placing a tightly wound blanket roll 


* From the Department of Surgery, The Clinic, Honolulu, T. H. 
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Fic. 1. Above: Demonstrating restoration of normal 
thoracolumbar curves after instituting hyperexten- 
sion exercises. Below: Position assumed by patient 
while exercising. 


transversely across a thin firm mattress which 
in turn rests on boards. By varying the thick- 
ness and position of this blanket roll any com- 
pression fracture can be adequately and quickly 
reduced with minimal discomfort to the pa- 
tient. However, any of the methods of reduction 
advocated by Watson-Jones, Boehler, Davis or 
others may be used. This reduction is main- 
tained for a period of a few days or a week de- 
pending on the response of the patient who 
often becomes greatly distended as a result of 
sympathetic injury or stimulation incident to 
the hyperextension. 

The patient is then turned to the prone posi- 
tion and systematic hyperextension exercises 
are begun. The hands are placed at the patient’s 
sides. He is then told to dorsiflex the neck as 
far as possible and attempt to raise the sternum 
off the mattress. After this simple exercise has 
been mastered, the patient is asked to raise the 
knees off the bed by using the lumbar and pos- 
terior thigh muscles, keeping the knees fully 
extended. Finally the two actions are carried 
out simultaneously. (Fig. 1.) This is difficult at 


first but it is amazing how even the aged pa- 
tient can do these exercises so that in a few 
days the entire spine is hyperextended, only 
the abdomen remaining in contact with the 
mattress. These exercises are repeated as often 
as the strength of the patient permits—at least 
ten times every few hours and oftener if possi- 
ble. Great care is used in turning the patient at 
first for fear of causing recurrence of the com- 
pression, and the patient is not allowed to as- 
sist actively. Hyperextension is maintained by 
a blanket roll under the mattress on boards 
when the patient rests supine between exercises. 
Within a period of a week or at the most two 
the erector spinae muscles become so hyper- 
trophied that they are stronger than before in- 
jury and are adequate to maintain hyperex- 
tension and reduction of the fracture. 

We confess that at first we fitted Taylor 
braces as an insurance against unconscious 
flexion of the spine; these are still used when 
complete cooperation of the patient cannot be 
relied upon. However, we have learned that 
braces and casts are unnecessary in an increas- 
ing number of the more recently treated 
patients. 

These exercises are vigorous workouts and 
patience is necessary to get the elderly or de- 
bilitated patient to cooperate. However, we 
have not as yet had a patient who was unable 


to carry the exercises out efficiently although 


five of the twenty-five patients so treated have 
been in their late sixty’s or seventy’s. 


RESULTS 


One striking result of this form of treatment 
is the rapidity with which pain is diminished. 
It is usually entirely eliminated after the first 
few days of systematic exercises even in the 
elderly or neglected patient. 

Seven of the patients were compensation 
cases and all were returned to full duty and 
without disability in less than six months. The 
final roentgenographic picture in about half of 
the cases revealed slight persistent narrowing 
of the vertebral body in some as much as 25 per 
cent. According to Watson-Jones this is not 
compatible with a complete recovery. Our 
series of cases would seem to indicate, however, 
that slight wedging per se is not an important 
factor in ultimate end results. It must be ad- 
mitted by everyone that certain obese patients 
with compression fractures cannot be main- 
tained in reduction by any type of hyperexten- 
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Fic. 2. Case 1. A, roentgenogram taken soon after injury shows a compression 
fracture of L1; B, exposure made six months after injury reveals complete bony 


healing in good position. 


sion cast or brace no matter how carefully 
applied. We further believe that if all patients 
were studied it would be the exception who 
finished treatment, by whatever method, with 
a 100 per cent restoration of the vertebral body. 
Consequently we believe that a slight perma- 
nent deformity on roentgenographic examina- 
tion is a very small price to pay for a pliable, 
painless spine that functions as well as before 
the injury. 

We know that cancellous bone heals much 
faster than dense cortical bone. Why, then, 
should six months to a year be allowed for its 
healing? It must be obvious that in the past the 
bones did not heal because they were not in use. 
They are brought into use by the muscles that 
bind them together, and we believe that the 
best way to promote healing in the spine, as in 
any other bone, is to maintain proper muscle 
tone of the surrounding supporting muscula- 
ture. The following case reports were selected 
in order to present in some detail the type of 
injury and the age group of patients treated 
with this method: 


CASE REPORTS 


Case 1. J. C., a sixty-two year old obese 
Caucasian male, was first examined at home on 
February 13, 1947, immediately after he had 
fallen through the ceiling while doing some 
home carpenter work. He complained of severe 
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pain in the middle of the back. Although there 
was no kyphotic deformity, exquisite tender- 
ness was present over the spinous process of the 
first lumbar vertebra and roentgenograms re- 
vealed a simple compression fracture of the first 
vertebral body. (Fig. 2.) The patient was placed 
in hyperextension immediately. Hyperexten- 
sion exercises were begun on the fifth day. 
About three weeks later roentgenograms showed 
satisfactory reduction of the compressed verte- 
bra. Approximately six weeks after admission 
he was permitted up and about with a Taylor 
brace. Also, there was early evidence of healing 
at this stage. The Taylor brace was discon- 
tinued on May 15th, three months later, and 
the patient returned to modified activity which 
consisted of yard work on his own premises. At 
that time roentgenographic examination showed 
satisfactory new bone deposition in the region 
of the fracture. The patient has been without 
symptoms or deformity since that time. Be- 
cause of his obesity no cast or brace could have 
maintained proper reduction. 

Case. P.L., a thirty-six year old Filipino, 
was first examined at The Queen’s Hospital on 
December 19, 1947, following a fall from a 
scaffold. Lumbar kyphosis was present and 
roentgenograms showed a simple compfession 
of the second lumbar vertebra. (Fig. 3.) Treat- 
ment was carried out first by supine hyperex- 
tension followed with hyperextension exercises. 
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Fic. 3. Case 11. A, x-ray taken at the time of injury showing compression of L2; B, after six months showing well 
rounded and healed fracture; c, lateral profile of patient demonstrating retention of normal lordotic curves. 
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Fic. 4. Case 111. a, roentgenogram showing compression fracture of Li taken at time of injury; B, films exposed 
four months later revealing fair reduction and satisfactory healing; c, profile photograph of patient taken six 


months after injury showing absence of kyphosis. 


One month later the patient was up and about, 
continuing his exercises daily but wearing a 
Taylor brace when erect. Normal Iumbar curve 
had been restored and he was without symp- 
toms. Roentgenograms revealed good reduction 
with healing. His brace was discarded on March 
1, 1948, three and a half months later, and he 
returned to light work. On May roth, less than 


six months after injury, he had resumed his 
former activity without disability. This was a 
compensation case. 

Case ui. A. C., a forty-four year old 
Caucasian woman, fell from a horse on October 
30, 1947, and was examined the following day. 
She complained of pain in the mid-back region 
and there was obvious kyphotic deformity. 
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Fic. 5. Case tv. A, lateral x-ray of the upper lumbar spine showing compres- 
sion of first lumbar vertebral body; s, three months following treatment by 


hyperextension exercises. 


Roentgenograms revealed a fracture of the 
compression type involving the first lumbar 
vertebra. (Fig. 4.) The patient was admitted to 
The Queen’s Hospital where the fraccure was 
reduced by hyperextension in the supine posi- 
tion. After a period of four or five days hyper- 
extension exercises were begun. The patient was 
unusually cooperative and by the end of two 
weeks all symptoms and evidence of kyphotic 
deformity had disappeared. Roentgenographic 
examination revealed the fracture to have been 
completely reduced. After a period of three 
weeks she was permitted up and about with a 
well fitting Taylor brace while in the erect posi- 
tion. Final follow-up examination was made on 
March 8, 1948, five months after injury. At 
this time the patient was without symptoms 
and deformity, and motion of the spine was 
normal in all directions although a slight wedg- 
ing of the vertebra persisted. 

Case iv. A. W., a sixty-nine year old 
housewife, fell backward on level ground in 
April, 1947. She was first examined about one 
week following the injury complaining of 
“lumbago.” Examination revealed kyphotic 
deformity in the lower spine with spastic 
paraspinal muscles. Roentgenograms showed 
extensive hypertrophic spondylitis and com- 
pression fracture of the first lumbar vertebra. 
She was hospitalized and routine hyperexten- 
sion exercises were instituted without the usual 
preliminary period of stationary supine hyper- 
extension in bed. She returned to her home ten 
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days later where the exercises were continued 
for several weeks. Pain disappeared after two 
weeks. At three months good regeneration of 
bone had occurred although the degree of 
wedging remained unchanged. By November, 
1947, she had resumed all her previous activi- 


ties without pain and gross deformity. No brace 
or cast was used in treatment. 


Case v. S. H., a forty-five year old Cau- 
casian man, was first examined in the Emer- 
gency Unit of The Queen’s Hospital on April 
12, 1947, soon after he had fallen backward 
from a truck bed, landing on his buttocks. He 
complained of pain in the mid-back region and 
well localized tenderness was present over the 
spinous processes of the upper lumbar vertebra. 
Roentgenograms revealed moderate compres- 
sion of the second lumbar vertebral body. (Fig. 
5.) The patient was treated with hyperexten- 
sion for a period of ten days following which 
hyperextension exercises were begun. He was 
unusually cooperative; within two weeks the 
spinal deformity had disappeared and check 
roentgenograms revealed the collapsed vertebra 
to have been reduced. Muscle tone was excel- 
lent and hyperextension could be maintained 
without fatigue. The patient was discharged to 
outpatient office care three days later. He con- 
tinued his exercises daily at home for a period 
of three months. He was last examined on 
August 8th, four months after injury, and being 
asymptomatic was advised to resume light 
work. He returned to the mainland and was not 
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followed up further. No brace or cast of any 
kind was used on this patient. 

Case vi. D.G., a fifty-three year old Cau- 
casian male, fell from a ladder on September 2, 
1947, and was seen two days later. He com- 
plained of pain in the low back region but ex- 
hibited no tenderness or deformity. Roent- 
genograms revealed compression of the first 
lumbar vertebral body. He was treated with 
hyperextension followed with hyperextension 
exercises. After one week he was permitted to 
go home and carry out similar treatment there. 
Check roentgenograms on October 31st, re- 
vealed very little improvement of the wedging 
deformity of the first lumbar vertebra. How- 
ever, alignment of adjacent vertebra was good 
and at this time there was still no evidence of 
kyphosis. The patient continued on modified 
activity with exercises at home, and on Decem- 
ber 16th he was still without pain or deformity. 
Roentgenograms revealed that reduction had 
been maintained but bone density and oblitera- 
tion of the fracture line was unsatisfactory. The 
same regimen, therefore, was continued. A fol- 
low-up examination on February 4, 1948, 
showed still inadequate bone healing. However, 
he was still symptom-free with no kyphotic de- 
formity. His last films were taken on June 30, 
1948, ten months after injury. At this time it 
was revealed that the aforementioned status 
had been maintained along with evidence of 
good healing. He was therefore permitted to 
resume his normal activity. No brace or cast 
was used in treatment. 


SUMMARY 


A short historic review of the progress of the 
treatment of compression fractures of the verte- 
brae has been presented. An effective method 
of treatment so far unreported in American 
literature, laying stress on maintenance of re- 
duction through muscle training, has been out- 
lined. Twenty-five patients have been treated 
using this method and six, with end results and 
clinical course, have been presented. We believe 
it is a form of treatment which can be applied 
to most patients with simple compression frac- 
tures of the vertebrae regardless of physical 


make-up or age, and which almost entirely 

eliminates uncomfortable casts or braces. 

It seems worthy of note that all but two of 
twenty-five patients so treated had no residual 
pain or disability. Seven of these patients were 
compensation cases. All seven were returned to 
duty within six months without pérmanent dis- 
ability. These twenty-five patierits have been 
followed up for nine months to four and a half 
years and have remained symptom-free. Two 
patients treated in the past two years have con- 
tinued to complain of back pain. One has symp- 
toms highly suggestive of an extruded disc 
which is now under investigation. Reduction 
and healing of the fracture was satisfactory. 
The other was a sixty-eight year old woman 
with extreme hypertrophic arthritis and a com- 
pression fracture of D11 and Reduction 
and healing of the fractures has been satisfac- 
tory but pain in the sacroiliac region has per- 
sisted. We do not believe that the method of 
treatment is responsible for the disability in 
either case. In our hands this method of treat- 
ing uncomplicated fractures of the spine has 
been far superior to anything previously em- 
ployed. It is realized that no conclusions can be 
drawn from so small a series. It is hoped 
that it will be tried on larger series of patients 
so that its virtue or faults can be more exactly 
evaluated. 
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SELF-HEATING INSULATED SLEEVE TO REPLACE THE CON- 
VENTIONAL HOT PACK POULTICE* 


C. Lioyp CLAFF AND CHILTON CRANE, M.D. 


Boston, Massachusetts 


NFECTIONS of the hand and arm, par- 
[ csi those manifesting cellulitis or 
lymphangitis, are widely treated with bed 
rest, elevation, antibiotics and hot wet packs 
to the hand and arm. The hot pack as routinely 
used consists of a hot wrung out towel or 
blanket wrapped around the affected limb 
with heat applied by either partially filled 
hot water bottles or electric heating pads. 
The entire assembly is usually wrapped in a 
rubber sheet in an attempt to retain moisture 
and heat. This type of hot pack assembly has 
one or more of the following faults: It is an 
inefficient holder of heat, necessitating periodic 
attention of nurses with attendant disturbance 
to the patient. There is an ever present possi- 
bility that the patient may be burned, espe- 
cially if there is a sensory or circulatory 
deficit. The large size and considerable weight 
of most hot packs tend to anchor the patient 
uncomfortably, flat on his back in bed. 

By applying some elementary principles of 
insulation the procedure can be simplified 
and the efficiency greatly improved. The 
proposed assembly consists of a water vapor 
barrier which maintains moisture and prevents 
heat loss by evaporation. A light weight 
insulator surrounds this. Applied to a limb 
heat escape is largely prevented, and the 
limb, therefore, automatically maintains a 
temperature in a water vapor saturated 
atmosphere approximately the same as the 
internal body temperature. Because of the 
insulation there is no need to add extra heat 
to the system; heat loss from the skin by 
radiation, convection and conduction results 
only in heating of the surrounding invest- 
ments. The result is an elevation of skin 


temperatures, approximately equivalent to 
that obtained with an ordinary hot poultice. 

Since this device maintains a constant 
temperature, it does not need the continuous 
services of a nurse. With the shortage of 
nurses and the pressing exigencies of hospital 
economy the saving in nurses’ time becomes 
an important consideration. 

The assembly consists of an expendable 
transparent plastic sleeve with thermoplastic 
sealed seams large enough to envelop the arm 
completely. Two tabs at the open shoulder 
end are used to secure it so that it cannot 
slip down. This inner expendable sleeve not 
only acts as a vapor barrier but also makes 
possible the use of the outer insulating device 
on many successive patients without the 
danger of spread of contamination or infection. 
The inner sleeve may be disposed of if badly 
soiled or autoclaved between cases. Over this 
sleeve is drawn a fabricated assembly con- 
sisting of two layers of opaque plastic sheeting, 
between which is sandwiched a 1-inch layer 
of ‘‘Fiberglas” } insulation. (Fig. 1.) The fore- 
arm portion of the assembly is fashioned like 
a cylinder, with double “Fiberglas” insulation 
on pressure points, and the upper arm portion 
has two wing extensions which wrap around 
the upper arm to give added insulation on 
pressure points. The complete assembly weighs 
14 ounces. The usual hospital pack, consisting 
of a hot, wet blanket, oil cloth, rubber sheet 
and four partially filled hot water bottles, 
weighs 6 pounds, 6 ounces. Patients are very 
conscious of this difference in weight, and it 
has been our experience that they are more 


+ Furnished through the courtesy of the Owens- 
Corning Fiberglas Corp., Toledo, Ohio. 


* From the Laboratory for Surgical Research, Harvard Medical School, and The Peter Bent Brigham Hospital, 
Boston, Mass. 
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receptive to the light weight flexible insulated 
sleeve. 

The operating efficiency of this assembly 
may readily be seen by comparing the per- 
formance record of typical hot packs with the 


A 


Wrap-a-round element 
for arm and shoulder 


Claff, Crane—Insulated Sleeve 


with danger of burning. The experiment here 
recorded was not carried out beyond five 
hours; maintenance of elevated skin tempera- 
ture with this device could be carried out 
virtually indefinitely. 


Disposable 
sleeve 


Pic.. i. 


performance record of the insulated sleeve. 
(Fig. 2.) This graph represents skin tem- 
perature readings taken by a thermocouple 
held in the palm of the hand, with wires con- 
ducted out to a recording sensitive galvanom- 
eter. It will be observed from this figure that 
the insulated sleeve device maintains an even 
temperature of about 99°F. on the skin over a 
period of about four and a half hours whereas 
the conventional hot pack requires repeated 
changing and will not raise the skin tempera- 
ture over 97°F., unless excessive heat is added 


The ischemic limb in patients with periph- 
eral vascular disease is much less apt to be 
injured by the application of endogenous 
heat than by the application of exogenous 
heat. The blood supply coming to the limb 
being inadequate, there is less likelihood of 
damage due to ill considered application of 
heat to inflammatory lesions in ischemic 
extremities. 

This composite graph shows the superior 
performance of the insulated sleeve as checked 
against two types of hot packs, one composed 
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of two hot water bottles and one composed of 
four hot water bottles. Note that the smaller 
hot pack lost its heat so fast that it had to be 
renewed shortly after three hours had elapsed. 
This necessitated the attendance of a nurse 
with attendant disturbance to the patient. 


Time _ EW, PACK 
15 30 45 30 45 2uRIS 30 45 SHRIS 30 45 4uRIS 30 45 Sup 
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On the other hand, the insulated sleeve main- 
tained a temperature at a consistently higher 
level than the hot packs for a period of five 
hours, the length of the experimental time, and 
showed no diminution at the end of the ex- 
perimental period. 

From the graph it is apparent that the 
insulated sleeve as described will consistently 
hold the limb at a constant temperature at 
or near internal body temperature in contrast 
to the dropping temperature of the hot packs. 


It is suggested that this device might also be 
applicable to cases of non-infected phlebitis 
and subcutaneous reaction which sometimes 
result from intravenous infusion and _ trans- 
fusion. The subcutaneous cellulitis and in- 
flammatory periphlebitis which is observed 
not infrequently after prolonged intravenous 
therapy constitutes one of the most frequent 
indications for the application of heat to 
extremities in modern hospital practice. The 
use of penicillin has rendered the infections of 
the hand and forearm, formerly so common, 
extremely rare. The availability of one or two 
such insulated sleeves on a hospital ward 
makes therapy very simple and essentially 
free of deleterious effects. 


SUMMARY 


In addition to eliminating all the faults of 
the usual hot pack devices, the insulated 
sleeve has the following advantages: It pro- 
vides an inexpensive, light weight flexible 
device of surprising efficiency. By conserving 
body heat it keeps the limb warmer than does 
a hot pack. Since it cannot raise the skin tem- 
perature above body temperature, it is self- 
limiting in its effect and therefore inimitably 
safe. It weighs only 14 ounces. It does not 
require the periodic attendance of a nurse.* 


* This device under the name of “Autotherm”’ is 
available from Micro Institute, Division of Image 
Transfer, Inc., 31 West Street, Randolph, Mass. 
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AN IMPROVED CYSTOMETER 


RosBerT BrREZING, M.D. 
New York, New York 


HE water cystometer, illustrated in 
Figure 1, devised and used at Flower and 
Fifth Avenue Hospital, New York, N. Y., 

has several advantages which are as follows: 
The small water chamber (414 inches high and 


2 inches in diameter) can be set between the 


SESERVOR 


The cystometer can be made economically. 
The materials needed for construction are few 
and easily obtained in any hospital labora- 
tory. The instrument is simple and compact 
thus facilitating easy cleaning, storing and 
sterilizing. 


— (in cm) 


TYVBE TWOICATING PRESSURE 


Fic. 1. Diagram of cystometer showing the construction. 


legs and acts as a stand. No long tubes or bed- 
side frames are necessary. The immersion of 
the cystometer tube deep in the water of the 
chamber does away with the problem of air bub- 
bles. The adjusting aperture, opening at the top 
of the chamber, allows for the elimination of air. 


—2°— 


If there is difficulty in reading the different 
heights of the water column, which is naturally 
colorless, the entire system can be colored with 
an ampule of phenolsulfonphthalein to facili- 
tate reading. This cystometer is accurate and 
easy to use. 
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SUBJECT INDEX TO VOLUME LXXXI 


(E.) = Editorial 


, en acute condition of, and allergy, 279 


Adenocarcinoma, gelatinous, of cervix uteri, 467 
Alkaline phosphatase, local, in fractures, 417 
Allergy and acute condition of abdomen, 279 
Ammonium sulfate as analgesic, 318 
Amputation, guillotine, of finger tips, 348 
Anal canal, contracted, 67 
Analgesia, ammonium sulfate for, 318 
Anesthesia 

brachial plexus, 407 

caudal, in anorectal surgery, 78 

in intra-abdominal resections, 554 

in obstetrics, 232 

spinal, reactions to, 172 
with levophed, 521 

surital sodium, 637 
Anorectum, ascorbic acid plasma levels in, 85 
Anuria, transfusion, 629 
Anus 

carcinoma of, 121 

malformations of, 538 
Apparatus for intra-arterial transfusion, 470 
Appendectomy followed by right inguinal hernia, 436 
Ascorbic acid plasma levels in anorectal conditions, 85 
Atomic bomb injuries (E.), 259 


pee parenteral, in infections, 599 


Barium modification with methocel, 6 
Biopsy, sponge, of cervix, 307 
Bladder stones, 295 
Blastomycosis of lung, 676 
Blood loss during surgery, 496 
Bowel 

lower, examination of, 18 

malignancies of, 127 

Brace, leg, functional full length, 474 
Brachial plexus anesthesia, 407 
Breast 

carcinoma of, 193 

clamp, 582 
Bursitis, ultraviolet blood irradiation for, 622 


ancer 


center, sigmoidoscopic examinations at, 14 
of cervix, 307 
diagnosis of, 503 
of rectum, I11 
of stomach, 221 


Carcinoma 
of anus, rectum and sigmoid, 121 
of breast, 193 
of cecum, 618 
of colon, 135 
of prostate, 387 
of rectum, 548 
primary, of female urethra, 612 
Cat is not dead (E.), 371 
Cecum, carcinoma of, 618 
Cervix 
cancer of, 307 
uteri, adenocarcinoma of, 467 
diagnosis and treatment of, 503 
Chloromycetin in lymphogranuloma venereum, 42 
Chlorophyll and proctology, 81 
Cholangitis, chronic stenosing, 680 
Cholecystectomy, position of surgeon in (E.), 481 
Cholelithiasis in childhood, 421 
Clavicle, fractures of, 333 
Colitis 
ulcerative, chloromycetin in, 42 
treatment of, 92 
Colon 
carcinoma of, 135 
irritable, 55 
sigmoid, carcinoma of, 105 
hypernephroma of, 98 
Common bile duct, rupture of, 357 
Complications of anorectal surgery, 25 
Cyst 
solitary, of spleen, 670 
traumatic, of spleen, 254 
Cystadenoma of pancreas, 204 
Cystometer, improved, 698 
Cytology in study of rectosigmoid, 298 


sacrococcygeal, 101 


Diaphragm, right, hernia through, 363 
Discs 
herniated intervertebral, myelographic deiects of, 
262 
lumbar intervertebral, 390 
Dislocations 
of shoulder, 577 
of thumb, 227 
Diverticulum and esophageal fibromyoma, 592 
Ducts, lactiferous, fistulas of, 312 
Diihrssen’s incisions, 303 
Duodenum, pseudocyst of, 464 
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| 
and pre-eclampsia, 645 


Electric method for prevention of thrombosis and 
embolism, 451 

Elephantiasis of lower extremity, 460 

Embolism, pulmonary, and venous thrombosis, 451 

Endometriosis, pelvic, in Negro women, 635 

Extremities, trauma to, 685 


fractures of, 186, 659 
intracapsular fractures of, 642 
Fibromyoma, esophageal, and diverticulum, 592 
Finger tips, amputation of, 348 
Fissures, anal, sliding grafts in, 63 
Fistula 
and malformations of rectum and anus, 538 
anorectal, treatment of, 132 
anorectovaginal, 96 
of lactiferous ducts, 312 
Fluid 
accumulations between liver and diaphragm, 655 
and electrolyte therapy in surgery, 10 
Fracture 
acute, of femoral neck, 215 
compression, of vertebrae, 689 
femoral, at hip joint, 659 
Kirschner wire for, 642 
from hyperparathyroidism, 663 
in rabbit, experimentally produced, 417 
leg brace for, 474 
of clavicle, 333 
of metacarpals and phalanges, 327 
of thumb, 227 
subtrochanteric and upper femoral shaft, 186 


papilloma of, 589 

perforation of, 178 
Gallstones causing obstruction, 424 
Gastrectomy, partial, for peptic ulcer, 198 
Gelatin sponge, absorbable, 321 
Grafts, sliding, in anal fissures, 63 
Granuloma, non-infectious, 243 
Groin, cystic hygroma of, 257 


extracerebral, in craniocerebral injury, 
533 
Hemorrhage, control of, in anorectal surgery, 28 
Hemorrhoidectomy, new methods for, 31 
Hernia 
through dome of right diaphragm, 363 
right inguinal, after appendectomy, 436 
Hexachlorophene (G-11) with pHisoderm, 580 
Hip joint, fractures of femur at, 659 
Hirschsprung’s disease, 341 


Homografts in man, 285 

Hydrogen peroxide proctitis, 60 
Hygroma, cystic, of groin, 257 
Hypernephroma of sigmoid colon, 98 
Hyperostoses, infantile cortical, 246 
Hyperparathyroidism, fractures from, 663 
Hypertonic glucose in postoperative temperatures, 189 


Diihrssen’s, 303 


Incision in fluid accumulations between liver and dia- 
phragm, 655 

Infancy, multiple polyposis in, go 

Infections, surgical, bacitracin for, 599 

Injuries, atomic bomb (E.), 259 

Injury, craniocerebral, and extracerebral hematoma, 
533 

Interlocking of twins dystocia, 448 

Intussusception in infancy and childhood, 431 


wire 


fixation, 333 

for intracapsular fractures of femur, 642 
Krukenberg tumors of ovary, 484 
Kiimmell’s disease, 161 


Pree pituitrin for, 509 


Leg 
brace, functional full length, 474 
ulcers of vascular origin, 568 
Lehv headless screw, 351 
Levophed with spinal anesthesia, 521 
Liver, rupture of, 321 
Lobotomy for intractable pain, 526 
Lucite plombage and extrapleural pneumonolysis, 401 
Lung, blastomycosis of, 676 
Lymphogranuloma venereum, chloromycetin in, 42 


 gaagctind osteotomy for fractures of femoral neck, 
215 

Melanoma, malignant, of rectum, 94 

Metacarpal bones, fracture of, 327 

Metastases and carcinoma of female urethra, 612 

Methocel and barium for x-ray, 6 

Murray method of fixation, 333 


N” plate, dual flange, for femoral fractures, 186 


Neoplasms 
cauda equina, and herniated intervertebral discs, 262 
primary splenic, 584 
salivary tissue, 373 
Nephrosis, lower nephron, and transfusion anuria, 629 
Nurse training, bedside (E.), 147 
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clinic 


Anesthesia, 232 
Eclampsia and pre-eclampsia, 645 
Placenta previa, 439 
Obstetrics, penicillin in, 168 
Obstruction of alimentary tract, 424 
Osteotomy, McMurray, for fractures, 215 
Ovary 
malignant teratoma of, 453 
tumors of, 484 
Oxygen therapy in carcinoma of rectum, 105 


cystadenoma of, 204 
pseudocysts of, 151 
Papilloma of gallbladder, 589 
Paralysis, flaccid, leg brace for, 474 
Past, present and future (E.), 1 
Pelvis, endometriosis of, 635 
Penicillin, prophylactic, in obstetrics, 168 
Perforation of gallbladder, 178 
Phalanges, proximal manual, fracture of, 327 
pHisoderm with hexachlorophene (G-11), 580 
Phlebothrombosis, postoperative, and weather, 607 
Photographs, infrared photographs and transillumina- 
tion diagrams in diagnosis of cancer, 503 
Pituitrin, intravenous, for labor, 509 
Placenta previa, 439 
Plombage, lucite, and pneumonolysis, 401 
Pneumonolysis, extrapleural, and lucite plombage, 
401 
Poliomyelitis, leg brace for, 474 
Polypectomy, colorectal, 552 
Polyposis, multiple, in infancy, go 
Pregnancy, ovarian, 368 
Poultice, hot pack, replaced by insulated sleeve, 695 
Pre-eclampsia and eclampsia, 645 
Priscoline 
intra-arterial and oral, 336 
Proctitis, hydrogen peroxide, 60 
Proctology, role of chlorophyll in, 81 
Prostate, carcinoma of, 387 
Pseudocyst 
of pancreas, 151 
of pylorus and duodenum, 464 
Pylorus, pseudocyst of, 464 


washings, 298 


Rectosigmoid, cytologic study of, 298 
Rectum 

carcinoma of, 111, 121, 548 

oxygen therapy in, 105 

cytologic diagnosis of malignancies in, 127 

foreign body in, 104 

malformations of, 538 

malignant melanoma of, 94 

stricture of, 71 
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Resection 
combined abdominoperineal, for rectal carcinoma, 
548 


cornual, for recurrent salpingitis (E.), 595 
intra-abdominal, anesthesia in, 554 
ound table discussion of American Proctologic Society, 
139 
Rupture of common bile duct, 357 
Rupture of liver, traumatic, 321 


tissue neoplasms, 373 


Salpingitis, recurrent, resection for (E.), 505 
Scalenus anticus syndrome, 411 
Screw, Lehv headless, 351 
Shoulder dislocations, reduction of, 577 
Sigmoid, carcinoma of, 121 
Sigmoidoscopic examinations at cancer center, 14 
Sodium pentothal 
in anorectal surgery, 78 
Spine, fusion of, and herniated discs, 390 
Spleen 
cyst of, 670 
traumatic cyst of, 254 
Sponge biopsy of cervix, 307 
Stomach, cancer of, 221 
Stones, bladder, 295 
Stricture, rectal, 71 
Sulfamylon-streptomycin, toxicity of, 239 
Surgery 
anorectal, caudal anesthesia in, 78 
complications of, 25 
control of hemorrhage in, 28 
pre- and postoperative care in, 33 
sodium pentothal in, 78 
blood loss in, 496 
fluid and electrolyte therapy in, 10 
for elephantiasis, 460 
for extracerebral hematoma, 533 
for post-thrombotic syndrome, 562 
of herniated discs, 390 
radical, for colitis, 92 
Surital sodium, 637 
Sympathectomy for post-thrombotic syndrome, 562 
Sympathetic imbalance after trauma to extremities, 685 
Syndrome, post-thrombotic, 562 


postoperative, 189 


Tendinitis calcarea, ultraviolet blood irradiation for, 
622 

Testosterone propionate in eclamptic toxemia, 241 

Teratomas, malignant ovarian, 453 

Thrombosis, venous, and pulmonary embolism, 451 

Thumb fractures and dislocations, 227 

Tissue culture, diagnostic value of, 515 

Toxemia, eclamptic, 241 

Toxicity of sulfamylon-streptomycin in traumatic 
wounds, 239 
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Tract, alimentary, obstruction of, 424 
Transfusion 

anuria, 629 

intra-arterial, apparatus for, 470 
Trauma to extremities, 685 
Tumors, Krukenberg, of ovary, 484 
Twins dystocia, collision of, 448 


of leg, 568 
peptic, 198 


Subject Index 


Ultraviolet blood irradiation for bursitis and tendinitis 
calcarea, 622 

Urethra, female, carcinoma of, 612 : 

Uterus, inversion of, 492 


transabdominal, 573 


Vascular disease, priscoline in, 336 
Vertebrae, fractures of, 689 
Vesicolithotomy, retropubic, 295 


+o and postoperative phlebothrombosis, 607 
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CENTRAL SUPPLY 


Invert Sugar 10% 


When you want to: 1. Save Time or... 
2. Cut Fluid Volume or... 


3. Increase Calories... 
... in carbohydrate therapy 


Specify Invert Sugar Solution —Cutter* 


USING INVERT SUGAR FLUID 


When you want to: COMPARED WITH DEXTROSE VOLUME 


10% 1.8. — 10% Dextrose 
1. SAVE TIME 1000 cc. 1000 ce. 


10% 1.8.— 5% Dextrose 
2. REDUCE FLUID VOLUME ho 1000 ce. 


10%!1.8.— 5% Dextrose 
1000 cc. 1000 cc. 


*Early studies indicate that invert sugar metabolizes approximately 
twice as fast as dextrose. 


for this descriptive 
leaflet outlining the 
clinical background 


 « UTTE R a of Invert Sugar. 
CUTTER LABORATORIES - BERKELEY, CALIFORNIA r" Med Laboratories, 
erkeley, California, 
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Raps 


special solutions 
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Meat... 


in the Low-Sodium Diet 


Clinical experience!? and investigative data* indicate that the liberal use of 
meat may not be contraindicated when sodium intake must be restricted. 
Because unsalted meat contains only relatively small amounts of sodium, 
while contributing importantly to other nutrient needs, meat deserves special 
consideration in very-low-sodium diets, in sodium-poor diets, and in no-extra- 
sodium diets. 

Table I lists the amounts of sodium® in three kinds of meat. Table II gives 


,the estiriated amounts of sodium in hospital diets planned for cardiorenal 


vascular patients.‘ 


SODIUM IN MEAT 


Sodium Provided Sodium Provided 
by 60 Gm. Serving by 100 Gm. 
Beef, without bone 32 mg. 53 mg. 
Lamb, without fat 66 mg. 110 mg. 
Pork, without fat 35 mg. 58 mg. 
Table | 
SODIUM IN HOSPITAL DIETS‘ 
Sodium-Poor Diets* S Dict} 
40 Gm. 70 Gm. 100 Gm. 130 Gm. 70 Gm. 
Protein Protein Protein Protein Protein 
400 mg. Na| 500 mg. Na| 800 mg. Na|1,000mg.Na 200 mg. Na 


Table II 


*Foods prepared and served without salt. 
+Weighed diet. May contain 4 oz. of unsalted meat. 
(Normal diets contain approximately 4 Gm. of sodium daily.) 


Hence, the data here shown indicate that relatively generous amounts of 
meat may be included in low-sodium diets. 

Meat serves well in the therapeutic objective of maintaining a high state of 
nutrition in patients with congestive heart failure or nephritic edema by pro- 
viding valuable amounts of biologically complete protein and of B complex 
vitamins, including the recently discovered By». 


Wheeler, E. O.; Bridge en8 Whit-. P. D.: Diet Low in Salt (Sodium) in Congestive Heart 
Failure, J. A.M.A. "133: Tei ey 4) 19 


M. G., and Schneeberg, N. y (Cardiovascular Disease), in Jolliffe, N.: Tisdall, 
and Cannon, P. R.: Clinical Nutrition, New York, Paul B. Hoeber, Inc., 1950, chap. 27. 


: poly E.; McDonald, T. C.; Niedermeier, W., and Schwartz, M. C.: Survey of the Sodium and Potas- 
sium Content of Foods and Waters by the Flame Photometer, Fed. Proc. 6:402 (Mar.) 1947. 


4. Mayo Clinic Diet Manual, Philadelphia, W. B. Saunders Company, 1949, p. 113. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 


Nutrition of the American Medical Association. * mcouian 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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WHERE 
DOES 


ropulaiion START. 


Reputation, most cherished of ali business asséts, is difficult to achieve and must ever 
be earned over and again. In a business such at- outs, the job of building and preserving 


reputation is the responsibility of everyone in the organization: management, the men 
and women in the plant, sales, service and office forces. With us, of course, the job staris 
in the Mallinckrodt laboratories, with the experienced chemists who gontrol every 
process, supervise every operation, develop and produce fine merical products and 
prescription chemicals to meet the high specifications of the frofession, These facilities 
are conscientiously maintained so that our customers, as well as ourselves, can be sure 
that the Mallinckrodt reputation is earned again with every ampul, bottle or drum. 


MALLINCKRODT CHEMICAL WORKS New York® Montrea! 


EYHER FOR. ANESTHESIA SODA LIME - 
PRECIPITATED BAR: UM SULFATE 
UROKON SODIUM 30% HIPPURAN - 
OVER 1500 PRESCRIPTION-CHEMICA(S 


“MANUFACTURERS OF FINE CHEMICALS “AND DRUGS FOR THE PROFESSION SINCE 1857 
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HYPODERMOCLYSIS 


with WYDASE 


without WYDASE 


For speedy absorption of fluids in 
hypodermoclysis. Prevents pain from 
(formerly Hydase) stretching of tissue—nontoxic and 
apparently nonallergenic. 
Lyogilized For More Complete and Widespread 
Local Anesthesia—fewer injections 
? 


Hyaluronidase 


Wijeth 


of local anesthetics required. 


Wypast in dry form is stable indef- 
initely ; keeps in sterile solution for 
Ig y SupPLieD: Vials of 150 and 500 


Purifi e d turbidity reducing (TR) units. 


} 


*Trade Mark 


Wyeth Incorporated + Philadelphia 2, Pa. 
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even in stubborn 
slow healing wounds 
burns 
ulcers 


(decubitus, varicose, diabetic) 


New clinical studies' again prove the ability of 
Desitin Ointment to ease pain, inhibit infection, stimulate 
healthy granulation, and accelerate smooth epitheliza- 
tion in lacerated, denuded, ulcerated surface tissues . . . 
often in conditions resistant to other thera 


protective, soothing, healing Desitin Clatiment i is a 
blend of high grade, crude Norwegian cod liver oil (with its 
unsaturated fatty acids and high potency vitamins A and D in 

proper ratio for maximum efficacy), zinc oxide, talcum, petrolatum, 
and lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 

or excrements. Dressings easily applied and painlessly removed. 
Tubes of 1 0z., 2 oz., 4 and 1 Ib. 


write for samples and reprint D iti e PANY 
CHEMICAL COM 


1. Behrman, H. T., Combes, F. C., Bobroff, A., ‘ Pro vide nce 2, R. I ) 
and Leviticus, R.: Ind. Med. & Surg. 18:512, 1949. Provide 


¥ 
: 

37 

4 

is 5 

Wy 

accelerates healing 

») 

&®& 

wy 
the 4 
1 
at 
~ 
ies 


Surgical Sutures 
SA 


DEKNATEL Surgical Sutures (both silk and nylon) 
are the original braided and treated sutures, whose 
rigidly maintained quality has won constantly in- 
creasing acceptance by the medical profession. 

Deknatel quality assures certain and easy manip- 
ulation, soft knots and ends, extra tensile strength 
that permits use of smaller sizes. Specially braided 
structure assures smooth, splinter'ess surface. Being 
moisture and serum resistant, Deknatel Sutures are 
superior where wet dressings are used. 


Sold by Surgical-Hospital Supply Houses 


DEKNATEL 


QUEENS VILLAGE 8. (L. 1.) NEW YORK 


atome he Carlson Double Arm Support 


with aluminum drum for Kidney Surgery 


THE PADGETT-HOOD DERMATOME 
calibrated screw type 
Designed to maintain position in kidney surgery 
in conjunction with adhesive strapping. Easily 
applied. Favored by Anesthetists. 
NOW AVAILABLE! 
DERMATOME TAPES AND 
THROW-AWAY BLADES 
FOR ALL PADGETT-HOOD DERMATOMES 
Write us today for complete catalog 


KANSAS CITY ASSEMBLAGE COMPANY 
611 East 17th St. Kansas City, Mo. 
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THE NEW 


SURGERY—Intensive Course in Surgical Technic, 


Two Weeks, starting July 9, July 23, August 6, 
August 20. 

Surgical Technic, Surgical Anatomy & Clinical 
Surgery, Four Weeks, starting July 9, August 6, 
September 10. 

Surgical Anatomy & Clinical Surgery, Two 
Weeks, starting July 23, August 20, September 24. 
Surgery of Colon & Rectum, One Week, starting 
September 17, October 15. 

Esophageal Surgery, One Week, starting October 
15. 


Thoracic Surgery, One Week, starting October 8. 
Gallbladder Surgery, Ten Hours, starting October 


22. 

Breast & Thyroid Surgery, One Week, starting 
October 1. 

Fractures & Traumatic Surgery, Two Weeks, 
starting October 8. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 
GYNECOLOGY—Intensive Course, Two Weeks, 


starting September 24, October 22. 
Vaginal Approach to Pelvic Surgery, One Week, 
starting September 17, November 5. 


OBSTETRICS—Intensive Course, Two Weeks, start- 


ing September 10, November 5. 


MEDICINE—Intensive General Course, Two Weeks, 


starting October 1. 

Gastroenterology, Two Weeks, starting October 

Gastroscopy, Two Weeks, starting July 16. 
Electrocardiography & Heart Disease, Two Weeks, 
starting July 16. 

Liver & Biliary Diseases, One Week, starting 
September 17. 


ee Palsy, Two Weeks, starting 
July 9. 
One Year Full Time Clinical Course starting 


July 2. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


UROLOGY 


A combined full time course covering an academic year (8 
months). It comprises instruction in pharmacology; physiology; 
embryology; biochemistry; bacteriology and pathology; practical 
work in surgical anatomy and urological operative procedures on 
the cadaver; regional and general anesthesia (cadaver); office 
gynecology; proctological diagnosis; the use of the ophthalmo- 
scope; physical diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical medicine; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscopic prostatic resection. 


EYE, EAR, NOSE and THROAT 


Acombined full-time course covering an academic year (9months). 
It consists of attendance at clinics; witnessing operations; lec- 
tures; demonstration of cases and cadaver demonstrations; opera- 
tive eye, ear, nose and throat on cadaver; headand neck dissection 
(cadaver); clinical and cadaver demonstrations in bronchoscopy, 
laryngeal surgery and surgery for facial palsy; refraction; radiol- 
ogy; pathology; bacteriology and embryology; physiology: 
neuroanatomy; anesthesia; physical medicine; allergy; examina- 
tion of patients pre-operatively and follow-up post-operatively 
in the wards and clinics. Also refresher courses (3 months). 


FOR THE 
GENERAL SURGEON 


A combined surgical course comprising general surgery, trau- 
matic surgery, abdominal surgery, gastroenterology, proctology, 
gynecological surgery, urological surgery. Attendance at lec- 
tures, witnessing operations, examination of patients pre-opera- 
tively and post-operatively and follow-up in the wards post- 
operatively. Pathology, radiology, physical medicine, anesthesia. 
Cadaver demonstrations in surgical anatomy, thoracic surgery, 
proctology, orthopedics. Operative surgery and operative 
gynecology on the cadaver. 


RADIOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renan 
insufflation and myelography. Discussions covering roentgen 
departmental management are also included. 


FOR INFORMATION ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 
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Relief of Pain 


with 


DOLAMIN 


(Buffered Ammonium Sulfate solution) 


LOW BACK and LOWER 
QUADRANT PAIN 
POST-HERPETIC PAIN 
OCCIPITAL NEURALGIA 

-SCIATIC PAIN 
SELECTED CASES of 
MIGRAINE SEGMENTAL NEURALGIA 


Persistent postoperative pain is often due to 
segmental neuralgia. Most of these patients 
can be controlled.* 


RELIEF of PAIN in ANGINA PECTORIS 
Treatment by injection of stellate ganglia with 
Dolamin and Procaince. 


“Bilateral stellate ganglion injection with buf- 
fered Ammonium Sulfate solution is a simple, 
quick and effective method for vo of severe 


angina pectoris.” The Journal the American 
Medical Association, Vol. 144, No. 12, ik 1032. 


The use of DOLAMIN in 
postoperative surgical wounds. 
“When DOLAMIN is used to infiltrate surgical 
wounds at the time of closure, a minimal but 
definite decrease in the intensity of postopera- 
tive wound pain ensues, persisting through the 
second postoperative day in the majority of 
patients. There was no effect of the solution 
upon wound healing. ... The effect was 
entirely sensory, no motor disturbances being 
noted. Not included in this series were five 
bilateral inguinal herniorrhaphy cases in which 
DOLAMIN was infiltrated on one side only. 
The intensity of pain in the DOLAMIN 
wound was less than that in the control wound 
in four of the five cases and was readily dif- 
ferentiated not only by the writers but also by 
the patient and the house and nursing staffs.” 


Herbert H. Davis e E. Wilson, The 
Journal of Surgery, V “LXXXI, No. 3, p. 318. 


Supplied: 10 cc wine in ouibiane of 12, 25, and 100. 


PROFESSIONAL SAMPLE 


We will gladly forward a sample and 
comprehensive _ literature reprints on _ request. 
If you prefer, write name end address on margin of this 
page and mail to Medical Service Dept., Harvey 

ratories, Inc., 428 S. 13th St., Philadelphia 47, Pa. 
* Judovich & Bates. 


HARVEY 


PHILADELPHIA 47, PA. 


NOW APPEARING 


The American Journal of Surgery 


Findings of the Committee on Maternal 
Mortality of Kings County, New York City. 
{Presenting detailed Case Reports with 
analysis, questions, and answers on maternal 
deaths. [A new approach to the teaching of 
correct Obstetrical Practice. [Scheduled to 
appear every other month starting in Septem- 
ber 1950 and continuing over a period of two 
and a half years. 


SUBJECTS TO BE COVERED 


Rupture of the Uterus 
Postpartum Hemorrhage 
Anesthesia 

Placenta Previ: 

Pre-eclampsia and Eclampsia 
Cesarean Section 
Thrombophlebitis and Embolism 
Abortion 

Ectopic Pregnancy 

Diabetes 

Cardiac Disease 

Tuberculosis 

Pelvic Tumors 

Hypertension 

Chronic Nephritis and Puerperal Infection 


Printing Limited 
Subscription Price: U.S.A. $12.00, Canada 
and Pan-America $14.00, Foreign $15.00. 


The American Journal of Surgery, Inc. 
49 West 45th Street, New York 19, N. Y. 
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609 COLLEGE STREET 


IMPROVED APPARATUS 


FOR 
ARTIFICIAL 
PNEUMO-THORAX 


Robinson Miller Improved Model has a 
single, three-way valve that interconnects 
the pressure tube and the delivery tube; 
the delivery tube and the manometer; or, 
the manometer, delivery tube and pressure 
tube. Either or both bottles may be 
elevated to regulate pressure or re-syphon 
from one bottle to another. Bottles have 
metal, Kwiklok caps. 


COMPLETE SURGICAL SUPPLY HOUSE 


CINCINNATI 2, OHIO 


DOMEBORO TABS is listed as “BUROW’S 


in the “Manual of Dermatology’’—issued un- 
der the auspices of the National Research 
Council and is recommended to be used wher- 

ever Burow’s Solution is indicated. 


(2) Combat local infection and stimulate 


SOLUTION-DOMEBORO TABS”, on Page 376,. 


\@) DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y. 
Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 


LEG ULCERS | 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program = 


1) Reduce the dermatitis with wet dressings of 


DOMEBORO TABS (BUROW’S SOLUTION). 


healing with thick applicotion of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


Overcome venous insufficiency, 
statis and edema by wrapping 
DOME-PASTE BANDAGE (Un- 


i 
na‘s Boot) around the entire leg 
to supply compression. 
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ast and certain and safe... 


is the action of Zephiran chloride. 


It does not merely stun bacteria but exerts a bactericidal effect 


against most gram-positive and gram-negative organisms, 


Whatever the antiseptic requirement, you can rely on 


Amputation knife of 
Fabricius Hildanus 
(1560-1624) 


(1 0z.=1U. S. gallon 1:1000 solution). 


ZEPHIRAN 


effective, well tolerated, economical antiseptic 


Supplied as: 

Aqueous Solution 1:1000, bottles of 8 oz. and 1 U. S. gallon. 

Tincture: 1:1000, tinted and stainless, bottles of 8 oz. and 1 U. S. gallon. 
Concentrated Aqueous Solution 12.8%, bottles of 4 oz. and 1 U. S. gallon 


Zephiran, trademark 
reg. U.S. & Canada, 
brand of benzalkonium 
chloride refined 


New York 18, N. Y. * Windsor, Ont. 
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To improve 


circulation 


in the extremities 


Orally effective vasodilator 


Numerous reports on Priscoline have shown favorable results in 
a wide range of peripheral vascular diseases. By decreasing angio- 
spasm, Priscoline frequently relieves pain and, by increasing the 
blood supply to the periphery, it promotes healing of ulcers and 


improves function. 


Priscoline® (benzazoline) hydrochloride is available in tablets 
of 25 mg.; elixir, 25 mg. per 4 cc., and in 10 cc. multiple- 
dose vials, each cc. containing 25 mg. 


Causalgia 

Post-Thrombotic Conditions 

Frostbite 

Prognostic Agent before 


In addition, various ex- 
perimental indications 
are given in the liter- 
ature. Write for com- 
plete information and 
samples. 


Ciba Pharmaceutical Pro”. Inc., Summit, New 
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